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THE BEGINNINGS OF PLASTIC ART IN 
EUROPE. - 
Ir is not very generally known, what remarkable ex- 


amples of primitive art-life Europe produced before 
the classic art of antiquity flourished in Greece, and 


Fig. 1.—Ivory ‘TORSO FROM 
BRASSEMPOUY. 


Fie. 4.—CLAY IpoL FROM A THRACIAN 
BuRIAL Mowunp. 


Fie. 7.—A BrRonzE 8.—AN AMBER 
FIGURE FROM IDOL. 
NOVILARA. 


Fie. 5.—A MARBLE: STATUETTE 
FROM KEROS. 


Fig. 10.—A GOLDEN ORNAMENT 
FROM AXGINA. 


passed through Italy, to enter upon its triumphant |reader. This treatment corresponds, in effect, with the 
course through the whole civilized world. Art-histories | development and the progress of great historical and 
usually begin with the Orient, pass then to Greece | monumental art. 

and Italy, and, only when finally “¢- reach the Roman Archeological investigations have unearthed in the 
Empire, or the Middle Ages, have they an opportun- | last decades numerous memorials of European pre- 
ity of presenting the art of Northern Europe to the 'historie art. These examples are works partly of 


™ 
Fig. 2.—DEsIGN ROLLED INTO A STAFF. 


Fig. 6.—CLAY FIGURE FROM A 
TOMB. 
(One-quarter natural size.) 


Fig. 9.--UPPER PORTION OF A CLAY AMPHORA FROM A 
BaorTian TOMB. 


Fig. 13.—PENDENT 
ORNAMENT FROM 
MERAN., 


Fig. 12.—SARDINIAN 
SCARAB. 


11.—A FERR*MAN 
OF THE DEAD, FROM 
A NortTH SYRIAN 
BRONZE RELIEF. 


EXAMPLES OF PRIMITIVE ART IN EUROPE. 


) 
Fig. 3.—A CLAY HEAD FROM BuTMIR (BosNIA). 
‘ ay f A) Weer 
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astonishing talent, partly of the grossest crudeness ; 
works modeled after nature with considerable truth, 
and with some elegance ; and works most ridiculous in 
their distorted forms. 

The history of pre-classic art in Europe falls into two 
great divisions. he first embraces the period extend- 
ing through unnumbered millenniums, from the earli- 
est evidences of an artistic sense in man of the hunting- 
period, to the appearance of the later, more advanced 
economic forms of the agricultural and pastoral periods. 
The second division, therefore, comprises the period 
from the rise of the agricultural and pastoral periods 
to the development of the classic art of antiquity in the 
South, and to the dispersion of this art over other 

of the continent. 
Schliemann’s spade has unearthed in Asia Minor and 


Fia. 14.—A BRONZE ORNAMENT FROM HUNGARY. 
(One-half natural size.) 


in Greece, strata bearing the marks of a civilization of 
very great age; but these strata date from-relatively | 
advanced stages of civilization, and by no weans ex- 
tend back to the time when man, as a restless hunter, 
slew the mammoth and the reindeer, lived in caves to 
protect himself from the climate, or set up his mean 
tent under the open skies. But from this very latter 
period itis, that a great number of the most remark- 
able relics date—relics which prove that man of this 
stage of civilization was turning to realism and to the 
representation of objects which interested him chiefly 
as a man and as a hunter. 

Then follows a time of apparent sterility and of 
sluggish persistency upon a very low stage of art. But 
in this period the foundations of later economical de- 
velopment, of social and religious order, of industry 
and of art, were laid. Art, in its way, reflects in a 
mirror as it were this entire development, and takes 
the place, to a certain extent, of the lacking literary 


4 


documents of this primitive time. A thousand years 
before the time of Herodotus, the oldest Greek 
historian whose works have come down to us, Myce- 
nean civilization flourished in Greece and completed 
the second preliminary stage (V orstufe) of historic life in 
Europe. In this period ripened the first great fruit of 
the blending of Oriental influences and European na- 
tional foree (Volkskraft). The after-effects of Myce- 
nan civilization were felt, not only within the confines 
of Greece, but far beyond the age to which they pre 
porly belonged ; they can be clearly traced even to the 
elts of the last century before Christ. 

The foregoing facts have been condensed by the II- 
lustrirte Zeitung from a recently published work by 
Dr. M. Hoernes, Custodian of the Prehistoric Division 


of the Royal Museum of Natural History in Vienna. 


Of the accompanying illustrations, reproduced from 
Dr. Hoernes’ book, Figs. 1 and 2 represent characteristic 
works from the hunting-period, and picture a nude 
female torso and the impressed ornamentation of a 
so-called ‘*Commander’s staff” (Commandostab) rolled 
into reindeer horn. The pieces are carved out of mam- 
moth ivory, and prove from the very material of which 
they are made, that at this period the geographic 
relations of animals in Europe were different than now. 
Both of these pieces were found in French cave-strata 
of the early stone-age. The art of this period, in 
plastics as well as in design, is bold, naturalistic, but 
without pronounced merit. 

The art of the later stone-period and that of the 
bronze-age is diametrically opposed to that of the 
bold beginnings of the mammoth and_ reindeer 
hunters. The work is stiff, schematic, more indicative 
than executive, in its best examples painfully over- 
wrought, and, as a rule, crude and coarse. These 
characteristics are present in a head found in Butmir, 
in Bosnia (Fig. 3); in the clay idols from Cyprian, 
Thracian, and Servian tombs (Fig. 4); and in the re- 
markable statuette of a seated harp player from Keros 
on the Aigean Sea (Fig. 5). Man of the pastoral and 
agricultural periods created these works and hundreds 
more like them. But in these primitive productions, 
crude as they are, no small progress is displayed. 
The relics have been mostly obtained from tombs 
and are evidences of a religious art, of an art which 
eudeavors to symbolize a high, spiritual ideal. A 


Fia. 15.—BRONZE BUCKET-COVER FROM STYRIA. 
(One-third natural size.) 


great, motherly divinity, mistress of life and death, 
raling the clod- which absorbs the seed that has been 
sown and which covers the dead, is the favorite sub- 
ject of these works. This highly revered divinity ap- 
years in many forms throughout the bronze-age and 
yesnnen period, and in the last millennium before 
Christ. From a Greek tomb the bell-formed clay figure 
shown in Fig. 6 was obtained ; from Italian tombs the 
bronze figure represented in Fig. 7, and the amber idol 
in Fig. 8. Idols of this character were set up in the 
home or were worn as a protecting talisman ; without 
such customs plastics of the later economic stages would 
not have arisen. In painting and designing we also 
encounter the same divine form. For example, it is 
present in the clay receptacle represented in Fig. 9, 
which was found in a Greek tomb. 

Other small figures in clay and bronze were the 
votive gifts to the gods. These works chiefly repre- 
sented animals and were discovered in large quantities 


Fria. 16.—A TOMBSTONE FROM NOVILARA, NEAR PESARO. 


in sacred spots where erstwhile world-famed sanctuaries 
— Such pieces are, for example, found in Olym- 

a. 

Thanks to the revived and young national genius 
(Volksgeist) of the Greeks, the art of the Mycenwan 
period bursts through the stiffness of the schematic 
art-tendency with the inspiration of a new, higher life. 
In addition to the production of small figures, for the 
most part decorative, in which, as in the golden orna- 
ment of Fig. 10, there glimmers a religious signification, 
the art of this period produced copies of scenes from 
active life, of hunts, combats, and the like, all repre- 
sented with great boldness and realism. 

The geometrical period of Greek art extends through 
the centuries from the extinguishment of the Mycenzan 
tendency to the birth of a new style Oriental in its in- 


fluence—a style which is the immediate forerunner of 
the grand classic art of the fifth century B.C. The art 
of the period inherited the legacy of the Mycenwan 
age and has transmitted this legacy to following ages, 
although it embodies a principle of style directly op- 
posed to that of Mycengwan art. Thus we see how 
Greek art of the second half of the century of the last 
millennium before Christ has a long and eventful pre- 
history, the phases of which are represented as a series 
of technical and stylistic advances. 

While Greece passed through a period which directed 
the development of later times, the rest of Europe re- 
mained not unaffected by foreign tendencies. In what 
manner purely Oriental works directly influenced 
Italie bronze work is seen in the relief represented in 
Fig. 11 and in the searab in Fig. 12; the latter, like 
the Meran amulet (Fig. 13), represents a talismanic 
form, which later, losing its deeper meaning, became 
purely ornamental in character. Here belong the Hun- 
garian bronze piece of Fig. 14 and the wheel-orna- 
mented Styrian bucket-cover (Fig. 15). The bronze 
and clay receptacles are decorated not figuratively, but 
geometrically. Ina single Carinthinian region (Frig) 
sinall equestrian arid avian figures are found exclusive- 
ly. The greater part of these and similar objects are 
obtained from tombs of the early iron-age. 

Figural markings, sometimes longer series of pictures 
such as were found in the bold designs of Mycenzan 
art, now.oceur beyond the borders of Greece. They 
are found on the clay vessels of western Prussia and of 
Holstein, on engraved bronze girdles of the Caucasus, 
and on tombstones in eastern Italy (Fig. 16). The in- 
fluence of Mycenzan art is here noticeable. A class 
of widely distributed Venetian bronzes ornamented 
with rows of figures tell of the effect of the refining art 
of Greece on the barbarian world. 

It is evident that, of the two great branches of plastic 
art, the first division is the older and more honorable. 
And how could it be otherwise, since religious works 
of art were in the beginning held to be animated, and 
since animation in a free plastic work seems more 
natural than in a mere design at the most only de- 
corative ? 

The human soul in art, as well as in other fields, has 
torn itself away from superstition and narrow environ- 
ments, and has attained to a knowledge of its higher 
goal. Inthe beginning coarsely sensual, later super- 
spiritual, these works of plastic art, although many of 
them to this day serve the old, humble purposes among 
uncivilized and civilized peoples, have finally con- 
quered the place whieh justly belongs tothem. They 
serve to glorify the sensuous world and to sensualize 
the supersensuous (iibersinnlich), in order that art 
everywhere in higher civilization may oceupy a bril- 
liant mediate position between science and religion. 


THE MINERAL RESOURCES OF CUBA.* 
By RAIMUNDO CABRERA. 


THE mineral resources of Cuba have always been 
subordinated to the agricultural, and the island has 
not been considered a mineral country. In fact, the 
only deposits which have been worked on a commer- 
cial scale have been the iron ores. The development of 
such resources has been hindered by maladministration 
and excessive taxation, which have prevented the in- 
vestment of capital in mining works. 

The minerals which had been more or less constantly 
mined in Cuba, up to the outbreak of the late revo- 
lution in February, 1895, were the following : 

1. Asphaltum and mineral oils. 

2. Copper. 

3. Iron. 

4. Manganese. 

5. Gold. 

1. The deposits of hydrocarbons, asphalt, and mine- 
ral oils are abundant and of excellent quality, both for 
fuel and lighting purposes. They are present in vari- 
ous conditions, solid, plastic, and liquid, and several 
experts have affirmed ‘‘the existence at a great depth 
of very light oils, petroleum, or naphtha.” Of these, 
however, no definite investigations have been made, 
nor scarcely any examinations beyond such as are inci- 
dental toa very primitive stage of industry. On the 
Motembo estate, Province of Santa Clara, at a location 
named San Juan, borings were made in 1881 which 
resulted in discovering, at a depth of 95 meters, a depo- 
sit of naphtha of extraordinary purity, colorless, trans- 
parent as water, inflammable, leaving no residue after 
combustion, and of ,a density of 0°754, which congealed 
at a temperature of 85° C., dissolved asphaltum and the 
resins, and which was so volatile that its vapor at ordi- 
nary temperature could be utilized as illuminating gas. 
Nevertheless, this well was abandoned after the work- 
ings had reached a depth of 290 meters, although the 
supply continued at that depth. 

A well similar to that of Motembo was discovered at 


Lagumillas, Province of Matanzas, from which, out of. 


a source ata depth of 25 meters (82 feet), there over- 
flowed a supply of 70 liters (1844 gallons) per day. This 
also has never been further explored or worked. 

In the same province, at scarcely a kilometer from 
the northern coast, there exists a deposit of bituminous 
shale impregnated with asphaltum of a high degree of 

urity and in great abundance, whose workings, though 

avored by facilities of transportation, have also been 

abandoned. But even at the Bay of Cardenas, in the 
Province of Havana itself, there has been found a simi- 
lar deposit. This latter appears, from contemporary 
mollusks and coral embedded in it, to be of compara- 
tively recent geologic age. 

In the rocks underlying a large extent of the bottom 
of this bay are great masses of asphaltum in a liquid 
state, having in places a thickness of 70 feet, and quan- 
tities of this have been carried to market in New York, 
where it was highly appreciated for its purity, and was 
sold at prices varying from $80 to $120 per ton. The 
exploitation of these deposits in the layers at shallow 
depths was begun with considerable success ; but the 
enterprise languished for want of facilities, and eventu- 
ally failed entirely through legislative interference in- 
evitable in that country. 

Asphaltum is to be found extensively in the Provinces 
of Havana and Pinar del Rio. In the former there 
are being worked the mines of Potosi and Santa Rosa, 
distant half a league by rail from the harbor of Ha- 


* Abstract of lecture before the Franklin Institute, Philadelphia. 
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vana. The deposits we are embedded in the 
eretaceous marls and the serpentines which are met 
with in the northern districts, the strata running gene- 
rally N.W. and 8.E., in veins of about 6 meters. The 
material is earthy and impure, but is advantageously 
utilized as fuel in grates and ordinary stoves. The 
mineral is worked in a very crude manner, in the open 
air, and small quantities of the product have been ex- 
yorted annually. In Pinar del Rio are the Canas and 
Tomasitas mines, close to the) bay of Mariel. These 
mines are notable for their size, the veins being 35 feet 
wide, and from 45 to 90 feet deep. They produce over 
1.300 tons annually, destined for the use of near-by 
plantations, whose owners combine in working the de- 
posits, the operations all being carried on in the open 
air. Asphaltum, or ‘‘chapapote,” as it is called in the 
country, is very abundant in the Vuelta Abajo, where 
it commonly occurs spread on the ground as it has 
been disengaged from the rocks. There are many 
smaller workings, among them that of Santa Helena, 
at Bahia Honda, which district contains unworked de- 
posits of an asphaltum of great brillianey and pay. 

2. Copper has been mined on a larger scale than any 
other of the mineral resources of Cuba, particularly in 
the Province of Santiago deCuba. The town of Cobre 
takes its name from the adjacent mines, which were 
worked by a corporation known as the ** Consolidado.” 
These mines were discovered about the middle of the 
sixteenth century, but their working was reserved for 
itself by the Spanish government, with the result 
simply of giving them over to various contractors. 
Subsequent to 1833, and after much tribulation and ex- 
pense, the Consolidado Company discovered sowe large 
lodes, and this not only gave that enterprise a great 
impetus, but also stimulated competing enterprises, one 
of which undertook the development of a number of 
uines, under the ownership of an English syndicate, 
with a eapital of $300,000, and named the Santiago 
Company. 

The mines of Cobre, of which the rey and out- 
‘ittings were destroyed by the insurgents during the 

-ealled Ten Years’ War, and the workings wholly 

‘bandoned, were subsequently acquired, during the 
neceeding interregnum of peace, by the Cobre Rail- 
oad Company, which energetically undertook the re- 
stablishment of the plant. The company constructed 
‘ve iron bridges, equipped the workings with tram- 
ays, rolling stock and locomotives, importing the ma- 
rerial requisite for the purpose, but the efforts thus 
put forth remained unproductive, and the enterprise 
was practically abandoned, solely because of the ob- 
-racles created by the administration. The exploita- 
tion of the mines has dwindled to the working of the 
‘ailings of the early rich outputs. Other veins are be- 
ing worked in a more or less primitive way, utilizing 
‘he waters which filter from the cavities of former 
workings, precipitating the copper by means of iron 
and thus obtaining the copper in a refined state. 

The cupriferous zone of Santiago de Cuba embraces 
three divisions : the district of Coney, that of the Cau- 
1», and the district of Cobre. The two former remained 
unworked ; the owners of the mining rights appear to 
be content to preserve their franchises awaiting better 
times, having assured themselves of the existence in 
their concessions of veins of native copper, and of its 
sulphides, oxides, and other forms. 

Aceording to the report of Senor Saltarain, ‘‘ quite 
superficial diggings have disclosed a ferruginous ridge 
ot 8 meters width, traversed by veins of copper sulph- 
ide, copper oxide, carbonate of copper, copper pyrites, 
and native copper, all the veins rich in mineral con- 
tents, and which at bottom are probably joined in a 
single lode of copper sulphide, as suggested by a study 
of the mines of Caridad, opened in 1882, of those of 
Portes and others, and of the associated minerals,” 

In the Province of Santa Clara mining concessions 
have also been allotted, notably at Malejas and at 
Niearagua, which have been superficially worked. Fi- 
ually, in the Provinces of Matanzas and of Pinar del 
Rio, considerable copper deposits have been found, the 
mining of which, occasionally attempted by some crude 
worker, was always very soon abandoned. 

3. Iron.—The Province of Santiago de Cuba has the 
most extensive deposits. Numerous mining concessions 
have been granted in this vicinity, divided into some 
16 groups, named, ye | from the towns around 
which they center; but, of all these concessions, only 
three are being actually worked, and these by an 
American corporation, the Juragua Iron Company. 
This concern has undertaken operations of genuine 
importance in the mines named Juragua, not only as 
regards the mining itself, but also in the transportation 
of the mineral to the coast and the shipment of the ore 
at the wharves. For this purpose a railroad, several 
bridges, and extensive wharves have been constructed 
at a point called Cruz, on Santiago Bay, where the ore 
is loaded into vessels carrying about 2,500 tons. The 
suecess attained by this company, whose output has 
crown from 21,798 tons, in 1884, to nearly 350,000 tons, 
in 1893, stimulated the inception of other similar enter- 
prises in the district of Santiago de Cuba. 

A number of other corporations have been organized 
by foreign capital, notably the Spanish-American Iron 
Company, which has undertaken the building of a 
railroad of 6 kilometers length to the mouth of the 
Daiquiri, and the establishment by dredging and other 
works of an artificial port at that place, and the Sigua 
iron Company, which has begun the working of seve- 
ral mines in the group of Arroyo dela Plata. The 
‘otal exportation of iron ore from Santiago, since the 
— were opened in 1884, has been upward of 3,000,- 
000jtons., 

4. Manganese also is extremely abundant in Santia- 
xo de Cuba; numerous claims for the mining of this 
‘uineral have there been located, and a few of them re- 
cently put into operation. At Alto Songo veins of 
iuanganese dioxide (pyrolusite) are developed to a con- 
siderable extent in jasper and metamorphic forma- 
tions. The mineral sites of Santa Margarita, Isabelita, 
Bostoyo and other localities, have revealed important 
deposits, though but slight effort has been given to 
develop them. The most notable workings at the 
present time are those of Cristo and of Ponipo. 

In general the manganese deposits are worked by 
people who take them under the lease from the pro- 
prietors, paying a royalty. Thus the mining proceeds 
on a trifling seale, being further restricted by the diffi- 
culties of transportation, which is mostly by means of 
OX carts over miserable roads. Many important mines 


have had to be abandoned simply because the cost 
of transportation to the place of shipment, though 
over but a short distance, made the product unavail- 
able. 

5. Gold, which abounds in the provinces of Santa 
Clara and Santiago de Cuba, has not up to the present 
time afforded any contribution to the public wealth or 
general industry of Cuba. All the various explorations 
and individual prospectings which have demonstrated 
the existence of vem of this metal have resulted in 
nothing, for lack of capital and means of operation. In 
the district of Placetas, near Guaracabuya, there are a 
number of mineral sites. In 1865 explorations were re- 
newed to determine the extent and depth of the gold 
lodes in Guaracabuya, and according to the report 
made by Senor Saltarain, mining engineer, these inves- 
tigations indicated the existence of three distinct lodes. 
But the workings begun were soon abandoned, not 
only for lack of adequate means and appliances, but 
by reason of the revolutionary convulsions that began 
in 1868. 

A similar fate befell the mines of Las Meloneras and 
of El Descanso, in the same province, and those of 
Holguin, in the Province of Santiago de Cuba. At the 
latter place, according to the reports of Senor Fernan- 
dez de Castro, of Leon Owen, an English mining engi- 
neer, and of other experts, there exist a number of gold 
deposits, among them that of Monte Verde, in the 
Guayavales section, where there are three veins that 
have been worked in former generations. Several re- 
mains of ancient workings have indicated that these 
deposits were mined by the aborigines. Besides the 
quartz veins referred to, there are to be found in the 
bottoms of ravines and mountain glens alluvial or 
placer deposits of gold. 

Other Minerals. — Mines of other minerals exist. 
Sixty kilometers distant from Santiago de Cuba there 
is a group of ten mineral sites spread over an area of 
some 4,000 acres, the property of Don Julio Aurich, the 
mineral from which contains 34 per cent. of iron and 28 

rcent. of manganese. These deposits are not worked. 

imonite is found in various deposits in Baracoa, where 
it has been discovered in strata in the ridges bordering 
the seashore. 

Chrome iron is also to be found in the district of 
Baracoa, where three mining claims have been taken 
up. The analysis of the mineral from the Valhourat 
mine, made in the Paris School of Mines, showed the 
presence of chrome oxide to the extent of nearly 58 per 


‘comparatively worthless. 


produced, not unlike those of the wild lily of the 
valley in form and color. The flowers are visited 
freely by flies and bees in our gardens here at home, 
and are followed by ovoid fruits about the size of a 
sinall olive, the skin being, when ripe, pale yellow, and 
filled with soft pulp and seeds. The flavor of the soft, 
ripe fruits is, by some, very much liked, though others 
do not care for them. To me, they taste like a com- 
bination of nectarine and pineapple, with a dash of 
melon thrown in, and when I say that it is to most 
other good fruit what Stachys affinis tuberifera is to 
a other good vegetables, my meaning will be pretty 
clear. 

Having read of the Salpichroa or Withamia, as a new 
fruiting plant last spring, I went to a good deal of 
trouble to get plants, but the result is not very encour- 
aging. The plant belongs to the Solanacew, and so is 
a relative of the potato, tomato, chili, ete. As to 
growth, the treatment usually given to tomatoes in- 
doors suits it very well, and we find it fruits most freely 
when pot bound or starved a little, and the fruits set 
most freely in the open air, or when flies and bees obtain 
access to the flowers. 

I send you fresh specimens showing flower and fruit, 
also a sketch of a flowering and a fruiting spray. 

After having obtained plants from Italy, as well as 
from a London nursery, I was a little surprised to find 
that the plant had been growing in a corner of the gar- 
den for at least the last twenty years. Once or twice, 
indeed, it spread so much that we had tried to dig it out, 
but its roots and stolons spread so fast that it always 
reappeared. As thus rampant on a deep rich border, 
however, the plant runs all to stalks and leaves, and but 
rarely has flowers or fruits, but last year a few fruits 
were produced, owing doubtless to the hot season. It is 
just worth cultivation as a botanical curiosity, but, so 
far as 1 can see, its fruit will never become of any 
serious economic value.—F. W. Burbidge, in Gardeners’ 
Chronicle. 


HOW TO IDENTIFY PRECIOUS STONES.* 
By LEOPOLD CLAREMONT. 


THE greatest difficulty is frequently experienced by 
prospectors and others, who have not had opportuni- 
ties of handling precious stones in the rough, to dis- 
tinguish them one from another, and discriminate be- 
tween gems of the greatest value and others which are 
It is a mistake to place any 


A NEW FRUIT—SALPICHROA RHOMBOIDEA 


IN FLOWER 


cent. Other mines of this mineral have been located 
at Mayari and at Sagua de Tanamo, in both of which 
localities it is very abundant. In Bayamo, in the pre- 
eint of Vavecito, there is a tract of 84. hectares (170 
acres) of lead ore, and two other sites of this mineral 
in the same vicinity show veins of some 50 centimeters 
width. In the district of El Cobre, precinct of Sevilla, 
there is a deposit of argentiferous lead covering some 
150 acres. Of this class of mineral numerous mining 
claims have been taken up, all of which remain un- 
worked. 

Of asbestos, two mining concessions have been 
granted at Mayari, both covering 120 hectares (300 
acres). This mineral also appears in abundance at 
Holguin, in the Nuevo Potosi wine. 

The granites and marbles of Cuba have also been 
worked to a limited extent. Inthe adjacent Isle of 
Pines, off the southern coast of the Province of Havana, 
the quarrying of some remarkably fine marble, both 
white and veined, was undertaken, and the product was 
regarded by experts as equal in quality to that of Car- 
rara and of Mexico; but the enterprise failed almost 
in its incipiency for want of laborers, as well as of means 
of carriage and of transportation to market. 


A NEW FRUIT.* 


A BUMPTIOUS traveler once told the late Dr. Lindley 
that there were many splendid edible fruits in the 
tropies he had visited. ‘Oh, yes,” said the doctor, 
tartly, ‘‘and very few of them are worth eating, I —_- 
pose.” Be this as it may, in such cases no one is really 
eonvineed without actual trial, and an actual trial of 
the much talked of ‘‘ufs de Coque ” convinces me 
that it 1s just worth tasting now and then, but that as 
a useful fruit it will, in British gardens, at any rate, 
rank a long way down below the gooseberry, or even 
we wild blackberry of our own hedgerows and fields or 
anes. 

It is a native of the Argentine, where it forms spread- 
ing masses on the bare hot ground, and fruits very 
freely. The plant forms a straggling, prostrate, — 
mass, its flexuose stems being set with soft sma 
rounded or ovate leaves, and in the axils of the upper 
branchlets little white, solitary bell-shaped flowers are 


bd rhomboidea,—Miers, in Hook. Lond, Jour, of Bot., 
1845, 321 (Solanacee), 


AND FRUIT. 


reliance whatever upon color as a test of a precious 
stone. as there is no property natural to gems which is 
so fickle and unreliable as that of color. For instance, if 
a stone be red, it is not of necessity a ruby, nor a white 
stone a diamond ; and there are yellow sapphires, green 
diamonds, and blue spinels. In the diagnosis of pre- 
cious stones it is advisable always to apply as many 
different tests as possible to each specimen, and to be 
guided by the result of them all, as it often happens 
that one is apt to be misled by the application of a 
single test. 

Most of the precious stones (opal and turquois are 
the exceptions) are crystals of rare minerals occurring in 
nature in more or less familiar geometric crystalline 
forms, which are classified by mineralogists into six 
systems, the study of which comprises the science of 
erystallography. Although a knowledge of erystallo- 
graphy, or the natural forms in which crystals occur, is 
of the utmost value in the successful discrimination of 
rough precious stones, it is not a subject which ean be 
easily mastered, or brought into practical use without 
eonsiderable application and study. The reason for 
this is obvious, when we consider that, with the excep- 
tion of diamonds and a few other gems, crystallizing in 
the “cubic system,” precious stones are seldom found 
to exhibit more than a trace of their characteristic erys- 
talline formation, which fact is due to accidents at some 
remote period of their existence, rough usage while 
immersed in rivers and torrents, ete. 

The natural properties of gems which are most easily 
and most universally used as tests, are those of hard- 
ness and specific gravity. By the hardness of a gem is 
meant the power which it possesses of resisting abra- 
sion. Many of the hardest minerals can be easily 
broken, fractured, or chipped, though they cannot be 
scratched ; thus a very hard stone may be a very brit- 
tle one. Diamonds, emeralds, and zircons, for instance, 
have often been injured by a blow ora fall. There is 
a scale of hardness, devised by the mineralogist Mohs, 
consisting of 12 minerals, which forms a reeognized 
standard to which specimens under examination may 
be compared. The scale is as follows: Diamond, 10; 
sapphire, 9 ; topaz, 8; quartz, 7; felspar, 6; apatite, 5; 
fluorspar, 4; calcite, 3; rock salt, 2; tale, 1. Frag- 
ments of these minerals, suitably mounted in little 
handles, are applied in succession to the gem to be ex- 


* Abstract of article in the London Mining World, 
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amined, so as to attempt to seratch it. 


hardness. When it scratches the softer and is scratched 
by the harder of two test-stones, some idea of its posi- 
tion between them may be obtained by drawing all 
three specimens, with slight pressure, across the sur- 
face of a fine, clean, hard file, and noticing the differ- 
ent dégrees of resistance to abrasion and the sound 
produced, This operation requires to be done with a 
delicacy of touch which is made perfect by practice 
alone. The following list of a few of the gems and 
their degrees of hardness will serve to show their rela- 
tive position to Mohs’ scale : Diamond, 10; sapphire, 9 : 
ruby, chrysoberyl, 8°5; zircon, 78; emerald, 7°8; 
green garnet, 6. It is an interesting tact, although of no 
importance in distinguishing precious stones, that slight 
variations in hardness exist between individual speci- 
mens of the same kind*of gem brought from different 
parts of the world, and often, too, even between those 
obtained from various mines in the same locality. Thus 
the toughest diamonds come from Australia, while lu- 
dian and Brazilian stones are harder than those from 
the Cape. 


weight. A solution of mercurie iodide in potassium 
iodide (‘‘Sonstadt's solution”) is a liquid of great ser- 
viee, which should be made up to solutions of several 
different densities : Solution A = 3°17; solution B=2°9; 
solution C = 2°67; solution D = 2°63. This fluid has, 
however, the disadvantage of being very poisonous and 
corrosive. 
which is easily diluted by the addition of benzine, each 
drop of benzine making the liquid less dense. Noth- 
ing can be easier or more satisfactory than this method ; 
however minute the stone may be, it can be identified 
by its density ina few moments. Suppose it be doubt- 
ful whether a certain gem is an aquamarine or a chry- 
sobery] ; all that is necessary is to place it in a tube of 
methylene iodide, together with a small fragment 
known to be aquamarine, to serve as an index. If it be 
a chrysoberyl, which has a specific gravity of 3°6, it 


has a specifie gravity of 2°7, it will float, in which latter 
ease, if the liquid be diluted and stirred until the index 
fragment is exactly suspended, the doubtful geim also 
will neither float nor sink, but will remain poised be- 
side it. The only reason why this method has not 
been more generally adopted is that, unfortunately, a 
great number of gem stones are heavier than methy 
lene iodide. But this objection is now removed bya dis- 
covery made by the distinguished Dutch mineralogist 
Retgers. He has found a colorless solid compound 
which melts at a temperature far below that of boiling 
water to a clear liquid five times as dense as water, and 
therefore sufficiently dense to float any known precious 
stone. This compound is a double nitrate of silver and 
thallium, and possesses the remarkable property of mix- 
ing in any desired proportion with warm water, so that 
by dilution the specific gravity may be easily reduced. | 
The fused mass may be reduced in density by adding | 
water drop by drop, so as,to suspend in succession | 
jargoon, carbunele, sapphire, ruby, chrysoberyl|, and | 
spinel. 
The optical properties of precious stones form valu- | 
able means of identifying them, especially when cut and 
polished ; and there are several different kinds of scien- 
tific instrumeuts of a more or less practical character 
which can be applied in this connection. The method 
of measuring the extent to which aray of light is re- 
fracted in passing through a gem may be practiced with 
the goniometer, an instrument found in every physical 
laboratory. In order to avoid the uecessity of cutting 
the stone into a prism, it is advisable—after finding 
two of the facets, which form a convenient angle—tu 
maint over the remainder of the stone. The ray of 
ight may then be traced through the two open facets, 
and in this way can be measured not only the refrac- 
tion, but the double refraction of the stone. For this 
Se, also, the little instrument known as the re- 
ectometer is simple ; but, unfortunately, only useful to 
examine geius of low refractive power, such as topaz 
and less brilliant gems. 
The dichroseope is an instrament which enables one 
to tell at a glance whether a gem be doubly refractive 
or not, thereby deciding at onee if the specimen be- 
longs to the cubie system of erystallography or not. 
This is of value in distinguishing rubies and sapphires 
from other sowewhat similar stones,which might be 
mistaken for them, and this instrument is in almost 
universal use among gem merchants. It is not com- 
monly known that many transparent minerals, when 
viewed through a spectroscope, cause characteristic 
black bands to appear across the spectrum. Two of 
these minerals happen to be the gem stones jargoon and 
almandine garnet, sometimes called carbuncle. When: 
a stone, say one set in a ring, is looked atin this way 
and gives the characteristic spectrum of zircon, itis at 
once known to he jargoon, without any further trouble. 
A erystal of tourmaline, while being warmed, becomes 
electrified, one end becoming charged with positive and 
the other end with negative electricity. Advantage has 
been taken of this fact by Prof. Kandt to make a very | 
pretty test for tourmaline. 
If a mixture of powdered red lead and sulphur be} 
blown or shaken through a sieve, the particles become 
electrified by mutual friction, and if it then be dusted | 
upon acrystal of tourmaline which is being warmed, the 
positively electrified end of the erystal attracts the 
negatively electrified yellow sulphur, and the other end 
attracts the positively electrified red lead—thus one 
end of the erystal becomes red and the other yellow. 
Now every erystal of tourmaline behaves in this way, 
and no other gem stone ; so that this isa practical test, | 
as well as a very pretty experiment. 


A retrospective museum of the history of chemistry 
is being organized to figure in the Paris Exposition of 
1900. In the exhibition will be included objects re 
lative to scientific discoveries and industrial improve- 
ments; in faet, everything which will show the pro 
gress of industries in which chemistry has a part. 
There will also be portraits of inventors, drawings, 
models in relief, ete. The industrial museums, uni- 
versities, schools, etc., all over the world will contri- 
bute to the exhibition. 


When the gem 
neither scratches nor is scratched by any member of 
the seale, the two stones may be considered of the same 


To obtain the specific gravity of a stone, liquids of | 
different degrees of density are used, in which the, 
gems either float or sink according to their relative | 


Another suitable liquid is methylene iodide, | 


will immediately sink ; if it be an aquamarine, which | 


A NEW GOLD REGION. 


CONSIDERABLE interest has been aroused by the dis- 
covery of gold deposits in British Columbia far richer 
than those of the Klondike region. Naturally, the ac 
counts of the new fields were at first received with some 
doubt, for most prospectors had not yet recovered from 
the evil effects of the Klondike “boom.” But from 
more recent and more trustworthy reports, it would 
seem that the richness of the region has in nowise 
| been exaggerated. British Columbia will enter upon a 
| career of prosperity, because there can arise no bound- 
ary disputes over these deposits, as in Klondike ; be- 


| 


= 


cause the region is more easily reached ; and because 
the digging of gold is unaccompanied by the toil ex- 
perienced in Alaska. Before we describe the region it- 
self, we shall first tell something of its discovery. 

The news that in the superficial strata or “ dirt,” as 
it is called, gold had been obtained, was first received 
in Skagway in the beginning of August. As a result, 
the miners and salmon fishermen who had settledthere 
deserted the town after a few days ; the post office was 
the only place in Skagway where a human being could 
be seen. Soon policemen came to Victoria who had 
heard of the discovery of gold, and who confirmed the 
reports. Immediately the fever spread over the entire 
northwestern coast. The correspondent of The San 
Francisco Chronicle telegraphed to his paper that he 
had convinced himself that nothing had been exagger 
ated, and that the new gold fields were full of promise. 

The discoverer of this new gold diggers’ Mecca is a 
man of German descent named Fritz Miller. He lived 
in Juneau, not far from Skagway. While on a pros- 


pecting tour with a friend he had seen the glittering 
metal shining in a creek flowing into Atlin Lake. Mil- 
ler left his partner on the spot and hastened to Juneau. 
The few intimate friends to whom he imparted the dis- 


feet deep he and his companions dug up gold which 
yielded $60 a day for each man. Miller and his com. 
panions had arrived atthe place with provisions 
enough, but with insufficient tools. Miller informed 
the Canadian authorities of the claim which he had 
* staked,” and in this manner the discovery became 
known to the Canadian police. Not only had Miller 
discovered gold, but he had also secured for himself 
the richest claim. 

It cannot, of course, be as yet determined how exten- 
sive these gold deposits are ; but certain it is that the 


STEAMER “ORA” CROSSING WHITE HORSE FALLS. 


covery readily followed him. 


In a layer only seven 


gold found here is more valuable and more pure than 
that of Klondike. The banks pay $18 an ounce for 


Columbian gold, while the Klondike metal is rarely 
worth more than $14. 

Since these reports have been received, everyone has 
started for the new land. The mild climate and the 
ease with which gold can be obtained have enticed 
diggers in large numbers to the region. The new 
fields are more easily reached than those of Klondike, 
and the journey is not accompanied with such hard- 
ship. The route pursued is the following: From Vic- 
toria a steamer is taken to Skagway, Alaska, a voyage 
of about five days. From Skagway the “trail” of 
the Chileoot Pass is followed for about thirty-two 
miles—a journey which must be made on foot, since 
a horse costs $20 a day and can make no better head- 
way than a man. One of the accompanying illustra- 
tions represents an expedition of gold diggers climb- 
ing the Chileoot Pass, which, moreover, is the pre- 
ferred overland route to Klondike. At Bennet’s Lake 
the digger must take passage upon a little, 250- 
ton, stern-wheel steamer, in order to reach the head 
of Tagish Lake, forty milexdistant, and to proceed up 
the Taknan River to the Altina River, which flows 
into Atlin Lake. After having crossed the lake, Pine 
Creek is reached, the center of the Cassiar district 
gold region. The entire distance from Skagway is 180 


STEAMING UP MILES CANON. 
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miles, and from the head of Tagish Lake to Pine Creek 
niles. 
aS journey to the new gold region costs less than 
that to Klondike, is not so dangerous, and, above all, 
is more profitable. The city of Victoria, the capital 
of British Columbia, it should be mentioned, is situated 
on Vancouver's Island and is not to be mistaken for 
the city of Vancouver on the continent.—Illustrirte 


Zeitung. 


THE TECHNICAL SCHOOLS OF GERMANY. 


THE basis of the British grievance against Germany 
lies in the enormous commercial strides that have been 
made by the latter country.” Within the last twenty 
vears German traffie with other countries has increased 
124 per cent., and with the British colonies of East 
India, South Africa, and Australia has multiplied 500 
per cent. ‘*Made in Germany” is the inscription on 
packages in foreign ports that is now more frequently 
met with than * Made in Great Britain.” German cot- 
tons are sold in Manchester, German silks in Spital- 
fields, and German steel in Sheffield and Leeds. The 
insidious hand of the Teuton is in the pocket of the 
Englishman. The reason for this reversal of trade con- 
ditions has only recently been made apparent by re- 
ports made to the Duke of Devonshire by a parliamen- 
tary committee, and to the Manchester technical in- 
struction committee that had in charge the proposed 
equipment of a textile school. In these reports the im- 
portanee and the public support given to technical and 
trade schools in Germany were held to be a large factor 
in the growing commercial strength of that country. 

The gist of these reports is of quite as much import- 
anee to the United States, whose rivalship of Great 


he goes to a less sympathetic and inspiring public. 
Education in Germany is the main business of a boy’s 
life from the age of four or five, when he enters the 
kindergarten, for at least twenty years. It may have 
its appropriate end in the university, military, scien- 
tific, commercial, or technical school, but it has a defi- 
nite end, and the boy is trained from early youth to do 
one thing well and to do it understandingly, so that he 
ean adapt himself to changed conditions. In the Unit- 
ed States and England the practice is to let a boy learn 
his business or trade in the office, shop, or mill, and 
the employer must very largely bear the burden of this 
unprofitable apprenticeship. In Germany the manu- 
facturer has nothing but skilled labor to pay for, and 
it is to be noted that Germany is making strides com- 
mercially in those manufactures in which superior 
knowledge, technical skill, and the ageney of the expert 
~ chemistry and other sciences can be brought to 
ear. 
The industrial development of Germany began more 
than a half century ago, when that country first felt 
the effects of British machinery that was superior to 
their own, and the lack of railroads to remote factory 
districts. These serious disadvantages were offset, to 
a degree, by the severe apprenticeships required to learn 
a trade, which turned out a superior class of workmen. 
At the close of the Franco-Prussian war, in 1871, states 
and municipalities first displayed a determination to 
increase the number and extend the scope of the pub- 
lie schools. Large numbers were equipped for manual 
training, some going so far as to teach the specific 
trades relating to wood and iron working. Drawing 
was universally taught, both mechanical and free hand, 
supplemented by color work. The direct result of this 
latter is to be seen in the marvelous results in printing 


Britain, in certain fields of manufacture, is beginning 
to be reeognized. Our advantage consists in the abun 
danee of raw material and fuel at hand, and in the 
superiority of our machinery. 

From the record made by Germany it seems we must 
also add special training, when our position would be 
superior to any country in the world in the amount of 
goods made, the quality, and cheapness of production. 
Several technical and a few trade schools have been 
established by private endowment, but cannot yet be 
said to be accepted by the publie as necessary to the 
system of education. Mr. Theodore C. momen presi- 
dent of the National Association of Manufacturers, said 
recently that we are under the impression that we are 
the best educated people in the world, the refutation 
of which claim lies in the fact that we hold learning 
cheaply ; that is the ‘‘self-made” man is considered to 
have a better chance in life than the one with univer- 
sity training. In the conduct of our national business 
we have contempt for historic and economic knowledge, 
trusting entirely to the inspiration of politicians. 
Nothing kills a man so quickly with us as a reputation 
for having theories, yet the discovery of our country, 
the declaration of independence, and every invention 
that has helped make this age of machinery, was based 
on theories. The feeling here is characteristic of the 
self-confidence of youth. 


GERMAN RESPECT FOR SCHOLARSHIP. 


In Gerinany, on the contrary, there is and has been, 
since Napoleon and Goethe, a vast respect for learning, 
and a disposition to expand rather than to contract 
the meaning of the term. Nowhere else in the world 
has so great honor been paid to men of pure learning 
hor so many facilities offered to the pursuit of investi- 
gations in the sciences. It is practically impossible, by 
the offer of greater pay, for instance, to induce a cele- 
brated German professor to leave the fatherland, for 


CHILCOOT PASS—THE LAST 


STRETCH. 


and lithographing, Germany now supplying the world 
with the cheaper forms of art. The publie schools may 
be said to have given the boy a chance to find out how 
he would like to make a living. When he had found 
om. there was the higher school.to develop his special 
talent. 


ORIGIN OF THE TRADE SCHOOL. 


The introduction of the trade school was not so much 
of an innovation as might be supposed, but was direct- 
ly in the line of German methods of development fol- 
lowed for hundreds of years before the learned colleges 
were open to the common people. These not being 
able to obtain a classic education, took all the greater 

ride in the particular trades to which they were born. 
he guilds of Nuremberg and Augsburg were jealous 
of their crafts, and permitted the admission of none 
but those who could pass the severest examination 
after long and arduous apprenticeships. The Germans 
did not fall into the error of carelessness with the intro- 
duction of machinery. Two hundred years ago An- 
drew Yarranton, who introduced the tin plate industry 
into England, from Saxony, wrote a pamphlet entitled 
‘* How to Beat the Dutch Without Fighting,” advising 
the importation of German workmen and German sys- 
tems of apprenticeship. Indeed, the phrase ** beats the 
Dutch” signified that a thing was a superior specimen 
of its kind. For the better part of a century Rastend 
beat the Dutch in manufactures and commerce. Now 
the question is restored, and the old point raised of 
how to beat them without fighting. One of the ways 
employed is the recent erection of a textile school at 
Manchester similar to that at Crefeld, Germany. 

In the trade and technical schools that were built in 
the latter country a quarter of a century ago vast sums 
of money were spent, but so rapidly have the times 
changed that the buildings are even now being torn 
down and replaced by establishments that are equal to 


the demands of new conditions. These schools are 
'supplewented by permanent industrial museums and’ 
libraries of statistics. Greater importance than ever is 
attached to higher scientific training, the demand for 
'which inereases as the facilities are enlarged. At 
| Nuremberg an entirely new building is now in course 
}ot erection for the industrial art school, at a cost of 
$200,000. Special instruction is to be given in the ap- 
| plications of art to wood carving, metal work, litho- 
| graphing, and general decoration. The Gewerbe Mu- 
| seu, of the same city, also has a handsome new edifice 
| where courses of popular lectures are given similar in 
character to those given at the Conservatoire des Arts 
et Metiers at Paris, on all new inventions likely to 
prove useful for trade purposes and in the develop- 
ment of science and art processes. In the laboratories 
|a staff of professors and their assistants are employed 
in chemical research, and students who wish to con- 
duct experiments in chemistry for manufacturing pro- 
cesses receive gratuitous instruction and assistance. 
|special feature of the trade museum is a collection of 
| specifications of patents, and histories of all the factor- 
ies in Bavaria, with descriptions of their equipment. 
At Stuttgart a similar museum was opened last year, 
at a cost of $1,000,000. It is somewhat on the order of 
the South Kensington Museum. 


LARGE ATTENDANCE AT TRADE SCHOOLS, 


In this latter city an entirely new group of buildings 
has been added to the technical higb school, to be de- 
voted to chemistry and electro-technology. At Darm- 
stadt, a town of less than 60,000 people, the polytechnic 
high school has recently been rebuilt at a cost of $500,- 
000, and it must be remembered that the cost of build- 
ings in Germany is much less than in this country. 


These instances may be taken as examples of the steady 
advance made by Germany in the further provision of 
facilities for higher scientific training as a means of 
developing the industries. The attendance at these 
scientific schools is larger than at the universities, that 
at Charlottenburg, Berlin, alone having 3,000 students 
enrolled. Electrical laboratories are wore numerous 
and more completely equipped than in any other coun- 
tries of the world. It is said that there are no school 
laboratories in England or the United States which 
ean compare with those of Darmstadt and Stuttgart, 
and that no facilities exist in English speaking countries 
for original and independent search in physies equal to 
those afforded at the Imperial Physical Institute at 
Charlottenburg. As an example of the different atti- 
tudes of the two peoples, Prof. Dewar was able to 
produce liquid air only by private contributions, while 
Roentgen and Behring had public support in the carry- 
ing on of their researches. 

To fit for commercial life the training is just as thor- 
ough. Instruction and discipline in the primary schoels 
are more severe, and are more heartily supported by 
the people. The teaching of modern languages is in- 
sisted upon in the secondary schools, with results of the 
greatest possible benefit to the German clerk and com- 
mercial agent. The habit of accuracy, punctuality, at- 
tention to detail, and strict obedience is all the time 
impressed on the pupil. Then he is taught that few 
people strike bonanzas in this life. and that thorough- 
ness in understanding and devotion to a business are 
the qualities that win. Large numbers of young Ger- 
mans are sent into England, France, and the United 
States to take clerkships in manufacturing and export- 
ing houses. They speak and write German, English, 
French, and often Spanish, and thus become valu- 
able employes. They learn the merchant's customers, 
prices, methods of packing, shipping routes, and 
charges, all of which knowledge they take back to 
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Germany and use for their own preferment and to the 
benefit of the home trade. The experience is consider- 
ed justly a part of their education. In his latest novel, 
‘Katherine Regina,” Sir Walter Besant has a type of 
the young German clerk in London as one of his char- 
acters. He is more cowpetent, reliable, industrious, 
and indispensable than his fellow clerks, and is content 
with a smaller salary—until he is ready to go home. 
With such insidious competition the Briton is finding 
it dificult to contend. 


THE GREAT TEXTILE SCHOOL AT CREFELD. 


As regards distinctively trade schools, these are more 
numerous in South Germany than in Prussia. A good 
exaiple is the textile school at Crefeld, a town that is 
the Lowell and Manchester of Germany. Lowell open- 
ed a textile school just one year ago, while Manchester, 
England, has one under construction, The school at 
Crefeld was erected fifteen years ago at an original cost 
of $200,000, and a $60,000 additional building was put 
up a few years since. Besides the departments for 
spinning, weaving, dyeing, and finishing, there is a 
museum which is said to contain the finest collection of 
textile samples and patterns in the world, and design- 
ers from distant factories visit it daily for the purpose 
of draughting. As the result of an exhibition of Tur- 
key carpet patterns at this school a factory for making 
Smyrna rugs has been started in the city, the first rival 
to the Bromleys, of England, in the production of this 
line of goods. 

The library and reading rooms contain all the im- 
portant textile books printed in every language. In 
the spacious quadrangle the large weaving room con- 
tains ninety different kinds of power looms run by elec- 
tric motors, besides forty-four hand looms for the weav- 
ing of certain rare fabrics. The laboratories for the 
analysis of colors and for private research are extensive, 
and the dyeing school is as complete as the most mod- 
ern dyehouse of a factory. The school is practically 
the center of inspiration for manufacturers of the dis- 
trict. The greater part of the silk trade of Germany, 
which amounts to over $40,000,000 annually, comes to 
Crefeld, where, because of the school, it was found that 
in times of depression in the silk trade it was possible 
to initiate new textile industries to occupy the machin- 
ery and employ the workmen. 

The dyeing department of this school is intrusted 


gen ray apparatus. The exhibition, at its close, was 
made the occasion of opening the new Landes Gewerbe 
as a permanent museum. 

As regards the facilities for the education of the com- 
mon artisan in Germany, evening schools are provided 
in every industrial village. Employers often arrange 
to give apprentices two afternoons a week to attend 
technical classes. he teaching is largely supplement- 
ary to shop practice, and care is taken to specialize 
the instruction in drawing to suit the trade followed. 
Pupils are compelled to remain in the public schools 
until fourteen, and are thus better prepared for receiv- 
ing instruction than in places where primary education 
is not compulsory. Many have had four years in the 
secondary schools, As adirect result of this, the wages 
in all skilled industries in Germany are said to be ris- 
ing; acertain degree of proficiency in school wins re- 
lease from military service, and emigration is falling 
off. Child labor has practically disappeared. Every- 
where in Germany there is evidence of activity, factor- 
ies are going up, new processes are being invented, new 
schools erected. The people have theair of just hav- 
ing discovered that they are among the winners of the 
world’s prizes, and are straining to reach the goal. 
The means by which they have been able to go so far in 
the race and overcome the obvious ——— of Eng- 
land are well worth considering. —Modern Machinery. 


METHODS OF PREPARING RUBBER. 
By R. H. BIFFEN. 


So much has been written within the last few years 
on the subject of India rubber, the sources of our sup- 
»ly, and the possibility of acclimatizing the best yield- 
ing trees in our colonies, that at first sight it may 
appear that there is little more to be said. A study of 
the methods in use for preparing rubber from the 
latex, or milk, may, however, be of use to many inter- 
ested in the formation of plantations, especially if 
some attention is paid at the same time to the inaceu- 
rate statements made in some recent publications, 
which apparently have disregarded the valuable se- 
ries of papers on the subject contained in our one 
journal devoted to economic botany, ** The Kew Bul- 
etin.” 

The methods in use at present are either the out- 


with the dyeing of the yarns used in the Royal Gobe- 
lin factories, of Berlin. Researches and experiments | 
for outside parties are constantly being made by the | 
students under the direction of the teachers, thus giv- 

ing them a foretaste of the difficulties they will have to 

overcome when they enter commercial factories. Many 

of these investigations are made for local manufactur- 

ers who wish to reproduce the special tints of goods re- 

ceived from abroad. When a new loom comes into the 
market, it is immediately purchased. The teaching 

staff is twenty-two for five times as wary pupils. At! 
the Aix-la-Chapelle School, which is devoted to wor- 

sted and woolen spinning and weaving, the arrange- 

ments are equally elaborate ; indeed, the school is, with 

some obvious limitations, a woolen factory, about sixty 

pieces of cloth being turned out each week. At Berlin 

there is a municipal higher weaving school for the | 
education of managers, and here the sons of manufac- 

turers are sent. 

The *‘Gewerbe” or trade museums are important ad- 
juncts to the school system. That at Nuremberg will 
give a good idea of their scope. There are eighteen 
different divisions, the first of which relates to applied 
art. There is a collection of patterns or samples which 
consists of 10,000 specimens of ancient and modern ex- 
amples of work in wood, metal, glass, clay, leather, and 
paper, also woven fabrics, embroideries, and laces. In 
the second division are 60,000 sheets of illustrations of 
art industries of all nations and periods, classified and 
mounted under glasses in cases for easy reference. 
These may be copied. The library and reading room 
has 13,000 volumes of art, industrial and technical 
works, with 136 periodicals, foreign directories, trade 
catalogues and address books. All these rooms are 
open to the public. 


INFORMATION ABOUT PATENTS. 


The mechanical and technical division has depart- 
ments for giving information on patents and trade | 
marks, and patents may here be applied for and trade | 
marks registered. Information is ts given as to the | 
machines, tools, raw products, and manufactured goods | 
of all the world. Literary advice is given, course of | 
study outlined, and technical questions answered. In | 
the experimental department gas, benzine, and petro- 
leum motors are arranged for trial tests, as are also 
steam engines, air compressors, water wheels, turbines, 
electric motors, and all labor-saving machinery. For 
these tests a fixed charge is made. The chemical labora- 
tory occupies itself with investigations relative to tech- 
nical and industrial chemistry and conducts researches. 

We have nothing in this country that can be compar- 
ed with the Gewerbe exhibitions that are given every 
few years in the large manufacturing towns. The one 
held in Stuttgart in 1896 is typical. It consisted of an 
artistic industrial section and an electro-techuical sec- 
tion, the latter occupying the most space—for electri- 
city and its application to the industries is receiving an 
enthusiastic reception in Germany. No less than 400 
exhibitors took part in the electro-technical section, 
not only filling the Gewerbehalle and a temporary 
annex for machinery, but also occupying a specially 
constructed house in which every possible process con- 
nected with the domestic applications of electricity 
was shown in operation. A so-called ‘ Gewerbedorf” 
or industrial village adjoined the main building, and 
comprised all kinds of small industries in whieh eleec- 
tricity was called into play, these applications being 
shown in action. The village had the appearance of a 
medieval German town, and recalled the past indus- 
trial activity of Germany. It might have been old 
Nuremberg, to which Hans Sachs, the Reformation | 
cobbler-poet, returned at the close of his wanderings, 
to his bench, his wife, his apprentices, his guild and 
meistersingers. One of the buildings was a fac-simile 
of the birthplace of Schiller at Marbach. 

In this ‘Gewerbedorf” electricity was applied to 
cooking bread and candy making, type casting, and 
press work. Liquid carbonic acid gas was used as a 
motive power for beer engines and pumps. Electro- | 
plating, electrogravure, and photogravure were done, 
and there was a special chamber devoted to the Roent- | 


come of the limited experience of uncivilized peoples 
or the application of experiments made without pay- 
ing due attention to what is known of the chemical 
constitution and physical properties of latex. As a 
good example of the latter we may take the experi- 
ments of Morisse,' who found that coagulation was 
brought about in the latex of Hevea by the addition of 
alcohol, phenol, hydrochloric acid, nitrie acid, sul- 
phurie acid, calcium chloride, ferric chloride, corrosive 
sublimate, ete. As the outcome of these experiments, 
a mixture of phenol in alcoholic solution and di- 
lute sulphuric acid was recommended as a coagulat- 
ing agent. 

The latex is, as a general rule, a thick, white fluid, 
composed of sinall particles of rubber in suspension in 
a clear watery solution of various substances. Unfor- 
tunately, only the latex of a few trees has, as yet, been 
chemicaliy examined when fresh. 

The analysis of the latex of Hevea brasiliensis shows 
that it contains: 


Rubber... 32 percent 
Calcium and sodium salts... ... 9°7 ” 


It is slightly alkaline to litmus paper.* 

The presence of albumen, globulin, and other pro- 
teids, has been demonstrated by Green* in some other 
rubber-yielding latices. 

As a general rule all these substances are to be found 
in rubber as it is at present ar. often with oth- 
ers added to bring about coagulation of the latex, and 
accidentally or intentionally added impurities such as 
bark and clay. In all cases the percentage of impuri- 
ties is large, how large we shall see later, and when it 
is remembered that some cause a rapid deterioration 
of the rubber, it is obviously much to the interest of 
those connected with the industry that a method of 
preparation should be adopted which would minimize 
them or insure their absence. 

I propose now to consider a few of the better-known 
varieties of rubber. 

Parad rubber is the product of Hevea brasiliensis, a 
tree which thrives in many ts of the Ainazon valley, 
British Guiana, ete. As pointed out by Churchill* in 
his consular report, there is no danger of this source 
of supply becoming exhausted, though this is the fre- 
quent ery of companies formed for rubber planting, 
usually fated for an ephemeral existence. The tapping 
is done with considerable care by the natives, and 
even should a district become exhausted, in a few 
years a fresh supply of trees springs up. From the 
planters’ point of view, Brazil is hardly a suitable 
country, for the climate is bad, it is difficult to obtain 
labor, and the exchange is liable to endless varia- 
tions. The trees have, however, been introduced into 
Ceylon, where small plantations exist, and into other 
colonies.* 

The method of popetne the rubber has been so 
frequently described that repetition is needless; but a 
“translation of a valuable article on rubber of the 
Orinoco”* has received so much attention of late that 
it requires some examination. Oneof its most striking 
errors is the following : 

“As the juice contains a considerable quantity 
of water, the preparation of rubber consists es- 
sentially in separating the former from the latter, 
which is performed by evaporating the water by 
means of a heating process or obtaining its coagula- 
tion by certain chemical processes. Although the last 
system is more rapid, they prefer the former, as they 
pretend that the rubber thus obtained is of a superior 
quality—a supposition devoid of all reason.” 


! Seeligman, Lamy, et Falconnet; “ Le Caoutchouc et la Guttapercha.” 
Paris, 1896. P. 68. 


2“ Le Caoutchouc,” ete., p. 4. 

Green, “ Proc. Roy. Soc.”’ 1886, p. 28. 

* “ Kew Bulletin,” 1898, p. 241. 

* “ Kew Bulletin,” 1898, p. 159. 

* “ Trinidad Bulletin,” 1898, No. 18, and 1897, p. 36, 


As I have already had occasion to show,' this state- 
ment is incorrect, for the heating continues for too 
short a time (‘the rubber” is not “dried in a few 
minutes”) to evaporate off some 50 per cent. of water, 
and further there is no loss of weight until the clot 
begins to contract and squeeze out water. Neither is 
‘*the supposition devoid of all reason,” for it is a well 
known fact that the smoked rubber is far preferable 
to that obtained by chemical processes. A comparison 
of the prices of ‘* Parad fine” and “sernamby” should be 
sufficient proof of this. Why it is so may be made 
clearer from the following experiment. At the end 
of a day’s work I had several liters of latex left, to 
which an equal volume of water had been added, 
which would not keep overnight without coagulat- 
ing. To thisa small quantity of acetic acid was added, 
and in a short time the whole of it had formed a stiff 
eurd. On pressing and drying, a portion of the water 
exuded from this mass of sernamby, but it still re- 
mained full of cavities, and the proteid matter in it 
quickly decomposed, so that ultimately a stinking, 
inflated mass was obtained. 

If this latex had been coagulated by smoking, it 
would have yielded a wet rebber, but the subsequent 
decomposition of proteids would not have set in, for 
the creosote contained in the smoke would have acted 
as an antiseptic and prevented decowposition, as it 
does when meat is preserved by smoking. 

Then again we find, ‘‘the rubber thus prepared (by 
smoking) acquires a darkish color, due to the particles 
of coal which adhere to the outer skin. Some people 
believe that this tends to improve it, but such is not 
the case, for it is thus impregnated with impurity.”’ 
Now when these “ bottles” of rubber are cut across, 
the fresh, laminated surfaces are a silvery gray color, 
and as each layer is exposed to the same extent to 
the action of the smoke, it is difficult to account for 
the outer layers only being so colored. 

The freshly cut surfaces, however, soon darken and 
become black in turn, so that the explanation of oxi- 
dation seems far more probable, especially when taken 
in conjunction with the fact that the smoke is white* 
and not black,‘ for the nuts are simply dry-distilled 
and not actually burnt. If the smoke of these heated 
urucuri nuts is condensed, it forms two layers of liquid 
in the receiver, one a clear limpid solution consisting 
mainly of acetic acid, the other, darker in color, of 
creosote. 

The hot vapor of acetic acid brings about the coagu- 
lation of the proteids of the latex, as may easily be 
proved by direct experiment. 

A solution of alum is said to be in use for preparing 
rubber in some parts of the Amazon valley. Morisse® 
states that alum solution has no effect upon the latex 
of Hevea species, however. 

The loss in the factories on making up Parad rubber 
is as follows * 

1, Parad fine, 10 to 15 per cent.; 2, entre-fine, the 
carelessly smoked pieces, 15 to 20 per cent. ; 3, sernamby, 
rubber pulled from the cuts on the tree and cups, co- 
agulated by being allowed to stand, etc., 20 to 40 per 
cent. 

From these data we may safely conclude that the 
smoking method of preparation is by far the best in 
use at present—a view which will be further strength- 
ened when we compare the losses on making up other 
sorts of rubber. 

Ceara rubber is the product of Manihot Glaziovii, a 
tree growing chiefly in the highlands of the state of 
Ceara, Brazil. Cross is responsible for most of the de- 
scriptions of the locality in which it grows, but as his 
—— of it appears to have been limited to Paca- 
tuba, in which place its habitat is far from typical. 
they are not very accurate. He records it as growing 
at an elevation of 200 feet above sea level, among 
granite bowlders, in a country whose dryness was indi- 
eated by the fact that ‘ferns, weeds, grasses, and 
mosses” were absent. True, it does grow among gran- 
ite bowlders, in the scantiest of soil in such localities, 
but it is more at home in the mountains, up to a 
height of 3,500 feet, and even more, where there is an 
abundant rainfall. These facts will serve to show 
the wide range of conditions the tree will put up with, 
and were it not for the smallness of its yield (1 to 3 
Ib. per annum), it would be invaluable for introducing 
into many of our colonies. 

Coagulation is brought about either by smoking, 
as on the Amazons, or by simply allowing the latex to 
dry on the tree trunks or soil. The latter methods are 
objectionable, as the rubber invariably contains pieces 
of bark orgrit. It may also be prepared by churning 
the latex, and pressing the resulting clots. The 
method is not to be recommended, though; for, even 
if the clots are cut into thin slices and exposed to the 
heavy pressure of a mandioca press, a considerable 
percentage of water remains in its cavities, and decom- 
position sets in, but not to the same extent as in ‘ Ce- 
ard scrap.” 

Although so impure it commands a price usually 
second only to * Para fine.” The loss is from 20 to 25 
per cent., which, in inferior qualities, may even amount 
to 55 per cent. 

Mangabeira rubber also comes from Ceara. It is 
the product of Hancornia speciosa, a dwarf tree with 
somewhat the habit of a birch. The rubber is pre- 
pared by the addition of an excess of salt to the latex, 
or by Strauss’ method of adding alum. Even after 
thirty days’ drying in the sun it is spongy and full of 
cavities of liquid. As might be expected, the loss on 
purification is enormous, amounting to from 40 to 60 
per cent. 

By this method of coagulating ~with chemical re- 
agents it is impossible to get rid of the coagulated pro- 
teid matter, to say nothing of the greater part of the 
water. Morellet’s’ remark that “le procédé Strauss 
est ingénieux, mais les résultats de son ——— sont 
mauvais” may well be applied to all these chemical 
methods, and the sooner the search for coagulating 
agents is abandoned, the better. 

The only other American rubber of importance, at 
present, is yielded by Castilloa elastica. It appears on 


! Biffen, “ Anns. Bot.’’ 1898, p. 165. 
2“ Trinidad Bulletin,” 1897, p. 38. 
3 Compare the plate on page 757 of the “ Jour. Soc. Arts,” 1898. 
*“ Trinidad Bulletin,” 1897, p. 37. 

“Le Caoutchouc,” ete., p. 67. 

* “ Le Caoutchone,” ete., p. 75. 

7 “ Le Caoutchouc,” etc., p. 64, 
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the market in a number of different forms under the 
names of Mexican, Nicaraguan, etc. As far as we know, 
C. elastica is the only species of the genus yielding 
rubber, for the ©. Markhamia, of Collins, turns out to 
be a Perebea species.' ‘ 

The latex is obtained in a rough and ready fashion 
by hacking a spiral channel from the crown of the 
tree to the ground, or by making great gashes with a 
machete. 

‘ollins? has recommended a timber-scoring knife 
for tapping, and since then most writers have followed 
his lead. On experimenting with one, I found it was 
practically ugeless, as little latex exuded, possibly ow- 
ing to the closure of the vessels by the drag of its 
edge. Stabbing with a broad-bladed knife, or with a 
chisel, as practiced in Ceylon,’ gives good results with- 
out mach damage to the tree. In the previously men- 
tioned article in ‘‘ The Trinidad Bulletin” (1898) there 
is some slight confusion as to the localities suitable for 
the growth of Castilloa. In one place (p. 122), ‘ it 
will seareely thrive in regions that are not equally 
suited to Hevea spp,” which (p. 130) grow ‘“‘on land 
which is periodical y inundated, even to a depth of 
five feet.” Then (p. 121), ‘the tree (Castilloa) avoids 
marshy or bogey land, and manifests a preference for 
warm, deep loam, or sandy soil.” The latter state- 
ment is the correct one. 

The most general method of preparation in Mexico 
is to add an extract of the leaves and stem of the moon 
lower (Ipomoea bona-nox), and allow the mixture to 
stand overnight. The floating clot which forms is 
then pressed to remove some of the water.‘ As in all 
these eases of preparation by ‘ wet” methods the rub- 
ber contains large quantities of water, it loses from 12 
to 30 per cent. on drying. Another method is in use 
in Niearagua.’ The latex is mixed with about three 
parts of water, and allowed to stand overnight, when 
the rubber comes to the surface in particles, which do 
not unite to form a solid mass. he water is then 
drained off from below, and the rubber particles are 
mixed with a fresh supply of water, and the process is 
again repeated. The particles are then brought into 
a solid mass by pressure. The latest account of this 
method is apparently given by Hart, in an article on 
the ** Coagulation of Rubber,” who appears to have 
ta it. I quote it in full, as I may be mis- 
taken : 

“After the addition of water, the mixture is well 
shaken; the globules of rubber (having a lighter spe- 
cifie gravity than the albuminoids and proteids [sic] 
contained in the latex) will float quickly to the sur- 
face. It is found, moreover, that on the addition of 
further volumes of water and the removal of albumin- 
oid liquors from below the floating rubber, the glob- 
ules rise much more quickly to the surface.” 

The following criticism of this ‘‘ creaming” process 
is given in “ Le Caoutchoue et la Gutta Percha :” 

‘Ce mode de préparation est bien rudimentaire et 
ne peut fournir qu’un produit de qualité inférieure, 
qui perd souvent plus de 50 per cent., surtout lorsqu’il 
fraichement préparé.”” 

Recently there has been some talk of extracting 
rubber from leaves and twigs by means of solvents, 
as has been done in the case of gutta percha. A 
description of this latter process may therefore be of 
interest. It originated in the smallness of the yield 
of the Isonandra gutta trees, a tree from twenty- 
five to thirty years old only giving 1°3 lb. of gutta 
percha when felled. The explanation of this fact is 
found in the work of De Bary,’ who showed that the 
laticiferous system of the tree consisted of short, closed 
sacs. This being the case, a great many would remain 
unopened, and thus a considerable percentage of the 
gutta percha would remain in the bark. As the de- 
mand for gutta percha has been large, and the supply 
has been obtained by felling the trees, they have be- 
come almost extinct.*® 

Serullas proposes to utilize the leaves and twigs of 
the shoots from the old butts to extract the gum from. 
They are dried, treated with caustic potash to destroy 
coloring matters. and treated with a solvent for gutta 
percha. The solvent is then distilled off and may be 
used again and again. 

Rather more than 1 lb. of gutta percha is said to be 
yielded by 30 lb. of chopped up fresh leaves and 
twigs. 

For several reasons I do not think this process could 
profitably be applied to the preparation of rubber. 
The most important of these are, 1, on gathering the 
leaves and twigs there would be an immense loss of 
latex; and, 2, stripping trees of their foliage (the part 
— builds up their food supply) invariably kills 
them. 

The direction in which research work should tend, 
I venture to think, is to prepare rubber free from the 
other constituents of latex, so that among other 
things, freight and customs charges on these impuri- 
ties may be avoided. 

Now it has been shown conclusively that the chemi- 
eal constitution of latex varies with its source, so that 
it is improbable that any one reagent can be found 
eapable of coagulating any given latex. Thus from 
the fact that acetic acid coagulates the latex of cer- 
tain Hevea species, it cannot be argued that it will 
coagulate the latex of a Kicksia species. 

Then expert opinions, as we have seen, show that 
the preparation of rubber by these chemical means 
is not satisfactory, for the product is far from pure. 

I have recently succeeded, however, in preparing 
pure rubber by a physical process, and so demonstrated 
that chemical methods are not necessary. This is ef- 
fected by centrifugalizing the latex in a special form 
of separating machine, when the rubber particles, 
which have a smaller specific gravity than the medi- 
um in which they are suspended, are thrown out of 
the bowl in an almost dry state. They may then be 
converted into a solid mass by slight pressure, or by 


1“ Kew Bulletin,” 1887, p. 13, c. f. “ Trinidad Bulletin,” 1898, p, 21. 

? Collins, ** Report on Caoutchouc.” 

3 “ Royal Botanical Gardens, Ceylon,"’ 1898; Ser. I., No. 4, p. 30. 

4 Belt, “‘ Naturalist in Nicaragua,” p. 33. Morris, “Colony of British 
Honduras,” p. 76. 

* “Le Caoutchoue,” etc., p. 62. “ Kew Bulletin,” 1887, xxviii., p. 16. 

*“ Trinidad Bulletin,’ 1898, p. 131. 

7 “ Le Caoutchone,” ete., p. 62. 

* “Comp. Anat. Phan. and Ferns,” p. 151. 

® Serullas, “‘ Kew Bulletin,” 1891, ccxiii., p. 230. 

4° “ Kew Bulletin,” ccxiv., p. 231, 


draining off the small meen of water which remains 
with a. porous tile. prepared, the rubber forms a 
translucent mass, free from its usual smell and from 
all danger of decomposition. 

The merits and demerits of this mode of prepara- 
tion must rest entirely with me, but I cannot be re- 
sponsible for any statements made in Trinidad, where 
a copy of my experimental machine was recently ex- 
hibited without my consent or knowledge.—Journal of 
the Society of Arts. 


DEVELOPMENT OF NEGATIVES IN THE 
OPEN AIR. 


OF all photographic operations, the development of 
the negative is the one that holds the most surprise in 
store for the operator. It is only at this moment that 
he knows whether the image is well defined, whether 
the light is harmonious, whether the time of exposure 


POR 


Fie. 1.—THE ERNIE APPARATUS. 


has been proper, and, finally, whether he has suc-| simple. 


ceeded. So, when it is a question of a portrait in his 
studio or of a group in his garden, he takes care to do 
his developing at once in order to see whether it will 
be necessary to repeat his operations. But all this 
cannot be done in the country ; and yet where it con- 
cerns a subject that the operator may not have an op- 
omecnggen to meet with afterward, he may be glad to 

now whether his work has proved a success. At the 
time, now remote, in which gelatino-bromide was un- 
known and wet collodion employed, and it was neces- 
sary to do the developing immediately, M. Bourdin, 
a well known engineer, devised an apparatus that per- 
mitted of performing all the operations upon the spot 
and without a laboratory. Since gelatino-bromide 
plates have come into use there have been devised 
several apparatus that permit of developing and fix- 
ing without a laboratory, and not long ago we had 
an opportunity of examining a few new ones that de- 
serve to be made known. 

In the system devised by M. Ernie it is necessary, for 
the exposure of the plates in the camera, to have 
— frames that open at the bottom in order to 
allow the plate to pass into the developing appara- 
tus. The latter consists of a square box (Fig. 1) sur- 
mounted at one of its corners by an inclined tube, F, 


Fie. 3.—THE DONNY APPARATUS, CLOSED. 


to which one applies the eye in order to look into the 
interior. The opposite side carries a red glass which is 
covered or uncovered by means of .a shutter, H, con- 
nected with the vision tube, #7, by means of a chain. 
In the interior there is a metal frame, P, supported by 
two buttons, U, that are maneuvered from the outside. 
The slots in which these handles slide, without allow- 
ing the light to pass, permit of raising or lowering the 
frame and of inclining it in all directions. The tray, 
R, cama the developing bath is situated be- 
neath. 

At the oe part of the box there is a support in 
which is placed the frame, A, containing the plate that 
has just been exposed. A groove formed at this place 
allows the plate to pass when the slide that closes the 
frame is pulled. Care is taken beforehand to maneu- 
ver the buttons, U, in such a way as to bring the frame, 
». vertically under this groove. The frame, therefore, 
receives the plate and permits of immersing it in the 


developer and of raising it from time to time, in inelin- 
ing it in such a my that it shall be interposed between 
the eye placed at F’ and the red glass, so as to permit of 
watching the appearance of the image. When it is 
judged that the development is complete, the frame, 
P, is made to pivot and is so inclined as to cause the 
plate to slide into a frame, M, placed in front of an 
aperture arranged for this purpose and which is 
opened at the proper moment. This frame having 
afterward been removed and placed before another 
groove, the plate is allowed to slide into the tray, 8, 
which contains hyposulphite. The trays are intro- 
duced through a special door that gives access to the 
interior of the apparatus. 

All this is somewhat complicated, but, upon the 
whole, is capable of giving good results after a person 
has made himself familiar with the various mwanipula- 
tions. 

MM. Cannier and Lafitte’s device appears to us more 


Fie. 2.—THE CANNIER & LAFITTE 
APPARATUS. 


Tt consists of a tight receptacle, R, trans- 
parent upon two sides, into which may be introduced 
and from which may be removed, in succession, the 
different liquids necessary, by means of two tubes, A, 
B, asvamged at each extremity, and twisted spirally so 
as to arrest the light. The top of this receptacle is 
provided with a velvet-covered ledge for the reception 
of the frame, A, of the camera. This frame is pro- 
vided with clamps, 7, connected with a screw that may 
be maneuvered from the exterior in order to liberate 
the plate at the desired moment. After the frame has 
been placed upon the receptacle, R (which contains 
the developer), it is fastened down by means of the 
»yiece, C, which engages with bolts placed at the sides. 
hen the shutter of the frame is opened, and after the 
plate has been freed, the shutter, V, of red glass, is 
pulled out. The plate then falls into the receptacle, 
which is provided with supports in order to prevent 
the gelatine from touching the bottom. Finally, the 
red glass is put in place and the frame removed. The 
development is watched by transparency, and when it 
is judged sufficient, the bath is allowed to flow out by 
opening the cock of the tube, B. Pure water is made 
to circulate for an instant, then hyposulphite is poured 
in, and, finally, after the plate Is fixed, it suffices to 
open the shutter, V, in order to remove the plate. 


Fie. 4.—THE DONNY APPARATUS, OPEN. 


All this is done somewhat rapidly, and the apparatus 
occupies but little space. Care must be taken, how- 
ever, to arrange the frame of the apparatus in a special 
manner as regards the clamps that hold the plate. 

The method of development devised by M. Paul 
Donny is very practical, because it is simple and 
applicable to all apparatus without any modification 
of the frames. In the cover of a box, A (seen open 
and closed in Figs. 3 and 4), are formed two aper- 
tures, B and C, provided with sleeves of black cloth 
into which one may insert his arms. The same cloth, 
thoroughly impervious to the light, forms a bellows 
and unites the cover and the box when the latter is 
open. In the center is fixed a red glass and in the 
upper edge of the cover is formed an aperture, 4, pro- 
vided with a shade for the eyes. In order to develop a 
plate, the box is opened, and through the door, A, are 
introduced the frames, the hand apparatus, the — 
and the solutions, Then the arms, having been in- 


4 
— 
Wi 
os A j = = 
DS, CO- 
40 per 
at the 
vest in 
i 
| 
OSE) 
nical 
iting - 
e, at 
‘son 


19802 


SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 1204. 


January 28, 1899. 


serted into the sleeves, one has every facility for dis- 
charging the frame and putting the plate into the de- 
veloping tray. This latter has a glass bottom, and, in 
order to observe the im by transparency, it suffices 
to use the mirror, M, which serves also as a cover, and 
which is placed underneath, so that the light coming 
from D shall be reflected at 2 to the eye of the ob- 
server. 
The washing and fixing present really no difficulty. 
It will be remarked that the apparatus serves at the 
same time for recharging the frames. 
Generally speaking, we do not think that it is indis- 
pensable to develop in the open air; but there are cer- 
tainly cases in which it will prove very useful, and it is 
assuredly the best method that we have of forming an 
opinion as to the time of exposure. 

For the above particulars and the accompanying 
illustrations we are indebted to La Nature. 


GALVANIC DEPOSITS ON NON-CONDUCTORS. 


THE following is an abstract from Mr. Carl Hering’s 
digest of an article by Knothe, in Elektrotechnischer 
Anzeiger, on the best process for coating objects that 
are non-conductors: It is hopeless to try and form a 
metallic coating by chemical means, and the only satis- 
factory methods are to use graphite or a coating ob- 
tained by a solution of silver. The graphite method 
is briefly described, but is considered inferior to the 
silver solution method. For the latter a solution of 
nitrate of silver in alcohol is used, the body being 
dipped into it or coated with it; it is then placed in 
the vapor of phosphor or sulphide of hydrogen, which 


with a silver solution as above described. Celluloid 
may be coated in the same way. Collodion or cellu- 
loid may also be coated with a solution of phosphorus 
in ether-alcohol added to.a solution of concentrated 
silver nitrate. The object is then painted with the 
creamy precipitate which is formed. It is found that 
copper salts in place of the silver salts do not give such 


good results. al 


WORK ON THE BUILDINGS OF THE 
EXPOSITION OF 1900. 


In the following notes we shall examine the progress 
of the work of construction of the Great and Small 
Palaces of the Fine Arts, and afterward have something 
to say about some of the other interesting features of 
the Paris Exposition of 1900. 

As the object of the Great Palace of Fine Arts is to 
replace the old Palace of Industry, it has been studied 
with a view to serving for the same purposes. In plan, 
its form recalls ‘that of a letter H, with unequal 
branches, the smaller of which is represented by the 
body of the building bordering upon Avenue d’Antin 
and the larger by the body of the main building bor- 
dering upon Avenue Nicolas. This latter will com- 
prise the monumental facade of the edifice upon 
Avenue Nicolas, and be Nay pen by a large glazed hall 
designed for the exhibition of sculpture, etc. Another 
hall, at right angles with the first, and debouching in 
its center, will My ey | the central part of the edifice, 
and connect the two branches of the letter H. 

The building bordering upon Avenue d’Antin will be 


occupied in the center by a large vestibule saloon lead- 


fourth line of 24-inch gage effects a general delivery of 
materials. 

The handling of the large blocks on their arrival at 
the general depot in front of the Great Palace is done 
by means of a large rolling electric bridge of a power of 
10 tons, running upon two rails 12 yards apart, and the 
interval between which is occupied by the pile of 
squared stone. 

The same apparatus takes the stones in measure as 
they are wt oy and carries them to the front of a 
diamond toothed circular saw, which cuts them to the 
dimensions required. For the sawing of very large 
blocks, a saw with an alternating motion is employed. 

The transmissions that operate the two sawing ma- 
chines are actuated by a 70 horse power Weyher & 
Richmond engine, installed in a shed near the sawing 
works. This engine likewise runs the dynamos that 
are used for distributing energy to the various mechan- 
ical installations and for lighting the working points. 

The power is transmitted electrically to the rolling 
bridge, to two mortar mixers of 54 horse power each, 
and to the elevator windlasses. 

For actuating the elevator windlasses the two con- 
tractors of the central and back parts used the cur- 
rent furnished by the sector of the Champs-Elysées. 

MM. Nanquette & Marland have, in addition to elec- 
tric windlasses, arranged for the raising of building 
materials three rolling steam cranes that do duty re- 
spectively for the principal facade and the right and 
left sides. 

The crane to the left, represented in our engraving, 
is pivoted and has a curved jib. It moves upon a trac 


of 8 foot gage and is capable of raising materials toa 


converts the coating into a conductor. The sulphur 
method is preferred because the coating adheres better 
and the process may be repeated if not successful at 
first, while that is not the case when phosphorus is 
used. The silver solution should be made neutral 
with ammonia, as it will then adhere better to greasy 
surfaces and hastens the sulphiding process. With 
such a coating the first deposit is formed a little more 
rapidly than with graphite. The object should have 
one or more copper conductors attached to it to start 
the deposit ; these starting points are best placed in 
the deeper portions of the object. The object should 
first be treated so that all pores are filled and that it 
becomes waterproof. This is done with wax, tallow, or 
a mixture of the two and collodion; wood is best 
boiled in linseed oil. The silver solution is made of 
two parts by weight of silver nitrate, four parts water, 
five parts ammonia of 0°9 specific gravity, and six parts 
of absolute alcohol. When the ammonia is added a 
brown precipitate is first formed, but is redissolved. 
After being coated with this it should be completely 
dried and freely exposed to the air for some time ; it is 
then subjected to the action of the hydrogen sulphide. 
This process nay be repeated as often as necessary. 
The current for depositing the copper should be only 
0°5 to 1 ampere per square decimeter of surface, and at 
0°75 to a maximum of 1°5 volts. The copper solution 
should consist of 3to 4 parts of water to 1 part of the 
sulphate and 2 to 8 per cent. of sulphuric acid. The 
sulphide is obtained pouring dilute sul- 
phuric acid on iron sulphide. metallic deposit on 
glass, porcelain, etc., is best obtained by coating it first 
with gold paint and then firing, after which the de- 
posit can be made. Or the objects may be covered 
with a coating of wax or resin, which is then coated 


ing to the central nave, and, upon the two sides, by 
exhibition halls. Exhibition galleries will run along 
the entire length of the facades, and around the great 
naves. 

These galleries and halls will be distributed through 
two principal stories. The ground floor will be at a 
slightly higher level than that of the floor of the large 
naves, in order that its promenade may be u as a 
platform from which to witness horse races, ete. It 
will communicate, through two large inclined planes, 
with the central part of the basement, which will be 
so arranged as to serve for stables and wagon houses. 

This brief exposé is indispensable in order to allow 
the reader to understand the details of construction. 

Under the general direction of M. Girault, the 
supervision of the work of construction of the Great 
Palace was confided to M. Deglane for the front part, 
to M. Thomas for the back, and to M. Louvet for the 
intermediate part. 

The grant of these various portions was made, b 
order of date, to the following contractors : the bac 
part to M. Pradeau, the intermediate to M. Chapelle, 
and the front to MM. Nanquette & Marland. 

Scarcely had the grants been made when there were 
installed at the different working points various ap- 
paratus that are models of their kind from the view 

int of the mechanical and electric forees brought 
into play. 

These scenes of operations are connected with the 
wharves and stockades of the Seine, through which 
they get rid of their rubbish and receive materials of 
construction, by means of four railways passing 
through a tunnel excavated under the Cours-la-Reine. 


Three lines with portable tracks of 20-inch mage do 
duty respectively for the three working points, while a 


PARIS EXPOSITION OF 1900-CONDITION OF WORK ON THE PALACES OF THE FINE ARTS, MAY, 1898. 


height of 85 feet. The crane to the right, which is ar- 
ranged in the same way, carries a movable arm 
balanced by counterpoises. 

The steam crane of the main facade consists of a large 
metallic frame 85 feet in height, moving upon a track 
of 13 foot gage. At the summit of this frame is in- 
stalled a pivoted crane. This apparatus is maneuvered 
by means of a 30 horse power steam engine installed 
at the base of the frame. 

The immense basement that extends under the en- 
tire surface of the Great Palace was finished at the end 
of March, 1898. While the iron floors, masoned with 
hollow bricks, were being laid, the construction of the 
walls of the main story was begun. 

The internal arrangements, as shown in one of our 
engravings, which represents the laying of the floor of 
this story, are established upon iron supports, and this 
will render it sible to modify the interior of the 

alace in the future, if it becomes necessary, without 
aving any masonry underpinning to remove. 

M. Girault, in addition to his office of architect in 
chief, has been specially charged with the direction of 
the work on the Small Palace. This structure is de- 
signed to contain a retrospective exhibition of the fine 
arts, and afterward to become the property of the city, 
which is to use itas a museum. Its general form is 
that of a regular trapezium, in the center of which 
there will be a garden in the form of a semicircle. The 
entire periphery will be occupied by halls and galleries, 
and it is upon the great base of the trapezium border- 
ing upon Avenue Nicolas that will rise the principal 
facade of the edifice. The Small Palace, aside from 
some very small cellars to be used for the heatin 
service, will not have any basement properly so called. 

The sub-basement story is a true ground floor, on a 
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level with the external soil, but will serve only asa 
socle upon which to establish the principal story. The 
greater part will be fitted up for depots and secondary 
vices. 
“The cut stones designed for the construction of this 
building are brought by trucks and then sawed and 
dressed by band. ‘The hoisting —— consists of a 
series of eight posts provided with ordinary windlasses 
actuated by a 25 horse power engine with teledynamic 


laid as to form a continuous floor beneath the lattice- 
work and upon the horizontal projection of the T irons. 

The conerete is poured over the whole until it has the 
necessary thickness above the lattice work, and is then 
rammed down in order to make it compact. Eight or 
ten days later on, the boards are removed from the base. 
This is claimed to be a great improvement upon the or- 
dinary method of constructing concrete floors. 

Of the numerous other architectural attractions of 
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RESTORATION OF THE FACADE OF THE CHAMBRE DES COMPTES, FOR THE PARIS 
IXPOSITION OF 1900. 


transinission. Besides, two movable hoists of 8 horse 
power each, worked by hand, do duty for the prinei- 
pal fagade. 

\ll the floors of the suh-basement, as well as those of 
the cellars, are of conerete, and vaulted, and without 
apparent beams. The system of construction consists 
in burying in the concrete a lattice of coarse iron wire 
connected with a series of coarse iron buckles exceeding 
vertically the rib of the irons of an inverted T section, 
to which they are firmly fixed. The boards are so 


ONE OF THE WORKING POINTS ON THE CHAMPS ELYSEES, 


the Exposition under construction, one of the most in- 
teresting will consist of a restoration of some of the 
most notable buildings of old Paris. 

Among such restorations, one of the most important 
will be that of the facade of the Chambre des Comptes 
of the sixteenth century, which was one of the chefs- 
d’euvre of French architecture in the time of the Re- 
naissance, and which was unfortunately destroyed by 
the fire of 1737. 


This edifice, which was situated at the back of the 


Court of Sainte Chapelle and faced the grand entrance 
of the palace upon Rue de la Barillerie, was constructed 
during the first years of the sixteenth century, under 
Charles VIII. and Louis XI., who had, among the large 
carved or painted fleurs de lis, strewed almost every- 
where such emblems as the dolphin, the porcupine sur- 
mounted by the royal crown, and the ermines of Queen 
Anne, of Brittany. 

Three irregular pavilions with large and magnificent 
windows, niches, statues, a fine corner turret, and high 
and unequal roofs with dormer windows of the last 
— of the Gothie style—such were the prominent 
eatures of this facade, the destruction of which was a 
loss to the magnificence of Paris. 

The pavilion to the right, where ended the grand 
external stairway, opened widely at the first story 
through a beautiful loggia surmounted by a high, 
complicated dormer window, which was rather an 
openwork gable flanked by high pinnacles of extreme 
elegance. 

Aside from a few minor modifications in detail, such 
as placing the stairway at an angle instead of in the 
pee of the building, a proceeding necessitated 

y the plan of ‘Old Paris,” which was interfered with 
by the Quai de Billy, the Chambre des Comptes has 
been restored according to the most authentic docu- 
ments preserved in the National Museum, that is to 
say, the plans and elevations of the eighteenth cen- 
tury, previous to the terrible three days’ conflagration 
that destroyed the edifice. 

For the above particulars and the engraving we are 
indebted to the Encyclopédie du Siecle. 


SPEED RECORDS OF UNITED STATES 
TORPEDO BOATS. 


RECENT performances of the torpedo boats * Farra- 
gut,” built by the Union Iron Works, San Francisco, 
and the * Davis,” built by Wolff & Zwicker, Port- 
land, Ore., in exceeding on their trial runs the stipulat- 
ed contract speed, have directed attention to the show- 
ing made by the other torpedo boats of the United 
States navy. The records of the torpedo boats thus 
far accepted are as follows: 


SPEED RECORDS OF UNITED STATES TORPEDO 
BOAT FLEET. 


Speed in knots. Contract 
Names, Tons. Contract, Trial, Cost. 

* Eriesson”™... ..120 24 23 $113.500 
“Cushing” ....105 22 22°5 2,75 
Davis” 132 22°5 23°5 81,546 
*Du Pont” .. 165 275 28°58 144.000 
* Farragut”™....240 30 30°15 227,500 
142 24°58 24°53 97,500 
. 45 20 20°88 39,000 
73 20 19°8 45.000 
** Morris”. 98 22°5 24 85.000 
165 275 28°68 144,000 
* Rodgers”... ..142 249 97,500 
46 20 21°15 39,000 
“Winslow”... .137 24°55 24°82 97,500 


Figures regarding ** Ericsson,” Davis,”’ and Farragut’ are not official, 
but are close enough for all practical purposes. 


The record of the ‘“‘ Farragut” in attaining the con- 
tract speed with only one mistrial is rather rewarkable, 
considering the difficulties experienced with some of 
the other boats. The **Cushing” and ** Du Pont” each 
had three trials and the * Porter” developed defects 
after preliminary acceptance. The *‘ Ericsson” had 
several trials, and accidents resulting in the sealding of 
several men occurred during the trials of the ** Foote” 
and ** Rodgers.” The McKee” was accepted during 
the recent war without having come up to contract 


speed.— Marine Record. 


OPERATION OF LAYING FLOORS. 
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ENGINEERING NOTES. 


It has been decided by the British Secretary of State 
for War to apply to the whole of the horse and field 
batteries at home an arrangement for checking recoil, 
thus enabling the oeee of quick fire to be realiz- 
ed. This arrangement, which is the invention of the 
superintendent of the Royal Carriage Factory at Wool- 
wich Arsenal, is exceedingly simple and comparatively 
inexpensive, and it has proved to be capable of greatly 
augmenting the speed of fire now attained by the ser- 
vice artillery. 


The International Bureau of Weights and Measures at 
Paris has, says The American Machinist, found that 
when a bar consists of 36 per cent. nickel and 64 = 
cent. steel, the expansion from heat is only 1°50 of what 
we should expect from the individual components. 
This discovery has great importance in the construc- 
tion of clocks, especially astronomical clocks, since the 
effect will be practically to eliminate the temperatare 
question, which has thus far been the great difficulty 
in obtaining a uniform rate in timepieces. 


Copper has been used for roofing very little in this 
eountry. In New York there are a few buildings hav- 
ing copper roofs. The best known is Trinity Church, 
in Broadway, opposite Wall Street, which was_ built 
over fifty years ago. The Sub-Treasury building, in 
Wall Street, also has a copper roof. Both have lasted 
many years with very little repair. Copper has been 
used in Europe from the earliest times, and it far out- 
lasts lead or any other metallic roofing, but other metals 
answer the purpose and are cheaper, so are more gen- 
erally used. Tinplate is the metal roofing most largely 
in use. Zine is also used, though to a much less ex- 
tent. Lead was much used in former times, but it is 
heavier and not as durable as copper.—Engineering 
and Mining Journal. 


The arrangements ‘for the development of liquid fuel 
appear to be making progress at the Admiralty as well 
as in mereantile circles, says The Engineering and Min- 
ing Journal. The experiments on the torpedo boat 
“Surly” are encouraging, and are leading to further 
says Fairplay. Different kinds of oil 
are to be tried, so as to insure that favorable results are 
not dependent on one kind of fuelonly. There is no 
structural difference between the general arrangements 
of a torpedo boat destroyer for burning coal as compar- 
ed with burning liquid fuel; but, so far as detailed 
modifications are concerned to enable liquid fuel to be 
burned, the change can be effected inexpensively and 
without laying up a vessel for any great length of time. 
In the new destroyers which are about to be built, the 
a of the future addition of liquid fuel arrange- 
ments will, according to our contemporary, be kept in 
view, and in the meantime the experiments and arrange- 
ments for the continuous supply of liquid fuel are to 
be pushed on. 


A novel method of moving a tank is described in a 
recent issue of the Génie Civil. The tank was used to 
hold petroleum, was 82 feet in diameter, 32°8 feet high, 
and weignt 140 tons. To remove it 131 feet, a wall 2 feet 
high and 1 foot thick was built on the level surface of 
the porous sandy soil, so as to inclose the old and new 
masonry foundations, which stood a few inches above 
the surface of the ground. The tank was built with 
a flat bottom and curved top, from y 0°16 inch to 
0°47 inch thick. It was first filled with air at a pressure 
of 8 inches of water. Then water was pumped into the 
artificial pond inclosed between the temporary walls 
until it floated the tank from its foundations, the tank 
then drawing 82 inches. More water was pum in 
to raise the tank 444 inches, and it was then hauled by 
a windlass and rope to its new site. It was held against 
a semicircular row of piles driven around the new 
foundation until it sank in its permanent position as 
the water was slowly drawn out of the pond. The 
tank was uninjured and its removal occupied a few 
minutes only, 


Artillery officers who used the howitzers at Omdur- 
man have sent in their reports on the Lyddite shell. 
' Asan explosive it does not seem to answer so well as was 
expected in destroying buildings. According to The 
Naval and Military Record, it failed to demolish the 
Mahdi’s tomb, though several Lyddites went through 
the cupola and exploded inside. The building had 
eventually to be destroyed by gun cotton. An astonish- 
ing number of shells had also to be used to batter down 
amud hut in the line of fire. But in the destruction 
of life the Lyddite shell is terrible. It kills all around 
it. Horses and men within a large area simply drop 
down as though the angel of death had passed over 
the field when the shells burst. Report says 30 per 
cent. of the enemy found dead through artillery fire 
showed no signs of wounds. They had been killed by 
the air concussion of the explosive. The shell was not 
expected to be so deadly in its effect, though better re- 
sults were anticipated in demolishing buildings and 
fortifications. In mountain warfare the Lyddite shell 
would be invaluable. There’ would not have been 
such a sacrifice of life on the British side at Dargai had 
the howitzers been usedgin the Northwest Frontier war. 


The authorities of the State of Massachusetts have 
for some time been experimenting, with the object of 
preventing the formation of sand drifts on the low-lying 
portions of the coast of that State. The method pur- 
sued has been the planting of various kinds of trees, 
shrubbery, and other vegetation to protect the sand 
from the force of the wind, and thus prevent its bein 
carried inland. It seems that the early attempts fail 
ed, owing to the action of the sand blast, which would 
cut the bark from trees and shrubs. The experts finally 
struck upon a native beach grass known under the sei- 
entific name of Ammophila arundinacea, which has 
proved itself able to withstand the cutting action of 
the shifting sands. This grass is pulled up by the 
roots in places where it grows thickly and is planted in 
tufts from 12 to 24 inches apart. It is said that the 
grass is easily planted and that it thrives well in the 
sand. Asan experiment, 90 acres of dunes have been 
planted with this grass, the result being that the sand 
is held without a break. It is planted only on the 
windward slopes, as on the leeward slopes the sand is 
not exposed to the action of the wind. Subsequent to 
the planting of the grass, pine trees have been s 

in connection with the grass and are said to be doing 


ELECTRICAL NOTES. 


The Ohief of the Bureau of Ordnance, United States 
Navy, Capt. O'Neill, says: “Experience has shown 
that guns in turrets operated by electric power can be 
laid upon and more accurately made to follow a mov- 
ing target than when operated by steam, hydraulic, or 
pneumatic power. There are no water ipes to freeze, 
no steam pipes to burst, and no delay in obtaining a 
full working pressure, and no troublesome or noisy ex- 
haust pipes to deal with. A burned-out fuse can be 
replaced quickly or a broken wire repaired, and as the 
wires can be led below the armored deck, there is 
little liability of the latter becoming necessary.” 


The first section of the electrical stage appliances at 
the Theater Royal, Drury Lane, designed by Mr. 
Edwin O. Sachs, is finished. The area of the stage, 
movable by mechanical power, now exceeds 1,100 
square feet. Mr. Sachs’ installation primarily com- 
prises a series of large ** bridges,” with the aid of which 
the finest terraces can be formed in a few seconds, or 
the deepest caves arranged for underneath the sta 
by simply pressing a button. Whole scenes, says The 
Times, can be rapidly raised or lowered and transfor- 
mations made with the greatest ease. The introduc- 
tion of modern mechanism on these lines will open an 
entirely new era in the mounting of plays. 


A $5,000,000 contract for steam and electrical ma- 
chinery has been awarded to the Westinghouse Elec- 
tric and Machine Company, of Pittsburg, Pa., by the 
Third Avenue Rail Com y. New York city, says 
Engineering News. The plans of the railway com- 
pany, in so far as they have been announced, include 
the erection of an immense power house with a ca- 
pacity of about 64,000 horse power on the company’s 
property at 216th Street, New York city. The conduit 
electric system will be installed on all of its lines. It 
is also understood that the company contemplates the 
sale of surplus power after the plan proposed by the 
Metropolitan Traction Company. 


L’Eclairage Blectrique gives some data of the new 
electric boats ordered from an English company by the 
Russian government. These boats are 32 feet long, 8 
feet beam, draw 40 inches of water, and can accommo- 
date twenty passengers each. They are built of ma- 
hogany with bronze trimmings, and each is operated 
by forty elements of accumulators in watertight, hard 
rubber boxes. All of the elements are permanently 
connected together in series, and speed regulation is 
accomplished by the use of two separate windings on 
the motor armature, which is provided with two com- 
mutators. These windings are put in series or parallel 
after the well known fashion used in street railway 
motors. With 10 horse power the speed of these ves- 
sels in still water is 12 miles per hour, and the outfit 
can run at full speed for four hours. At an output of 
5 horse power the battery will work for eight hours 
without recharge and the speed is very little reduced. 


The map showing the distribution of electricity from 
Les Clus Yresden system in Switzerland is very inter- 
esting to examine. There is the very long trunk line 
which ends at Mont-la-Ville, and the other branch 
which, starting from the station, goes to L’Aubuson. 
The power taken from the line by each of the places it 
is marked on the map. There is Champion with 3 
Eaewatts and Mont-la-Ville 35 kilowatts, andsoon. The 
force of power is the fall of the river Orbe, a feeder of 
Lake Neuchatel, a masonry dam being built at the vil- 
lage of Ballaigues. The water is conveyed by a canal 
for a distance of about two miles to the turbine. The 
head is 150 feet, the quantity of water 350 cubic feet 
r second, while the output of the station is 1,800 
orse power. The turbines are of the Picard and Pic- 
tet type and the alternators of the Oerlikon. The total 
length of the primary lines is thirty miles, the voltage 
is 5,200, which is reduced to 120 at the secondary cir- 
cuits of the transformers. ‘ 


Blectrical Turret Turning Gear.—Lieut. William R. 
Rush, who had charge of one of the turrets of the United 
States steamship ‘* Brooklyn” during the late war, in a 
recent report, indorses fully a report of a board in 
favor of electrical turning gear, as follows : ** The board 
begs to reiterate its unqualified approval of electricity 
as the power for training turrets. To anyone who has 
trained turret guns upon a target. by electricity, and 
who has afterward attempted to do it by any other 
means, the contrast is too striking ever to be forgotten. 
The electric motor and controller give perfect control 
and fineness of train to an ideal degree.” Lieut. Rush 
adds, says The American Electrician, that after ex- 
perience in handling turrets under fire in a running 
fight of four hours he found the temperature of the 
closed handling room of the steam turrets was terrible 
in comparison with that of the electric turrets. There 
was also the danger of death to everybody in the 
handling room from shell cutting a steam lead. 


The Railroad Gazette publishes some figures of the 
cost of operating street railroads in New York and 
Chicago from a paper read at Stevens Institute by 
Arthur J. Wood. While the electric conduit roads are 
operated here at a cost of 10°23 cents a car mile, in Chi- 
cago the cost for trolley roads is 13°051 cents. The 
cable roads in New York cost. 16°35 cents a car mile to 
run, while in Chicago the cost is only 10°706 cents. In 
Connecticut nineteen trolley roads, each of which car- 
ries more than a million passengers a year, show an 
average working cost per car mile of 13°83 cents. The 
figures for New York and Chicago are: 


-——Chicago— — 

Conduit. Cable. Trolley. Cable. 

Transportation.... . 615 778 5934 4567 
Maintenance of way....... 033 3°54 1482 1°278 
General expenses. ........ 1°22 207 25938  2°504 
Maintenance of equipment 083 094 _1960 1°116 
Total per car mile..... 10°23 16°35 13°051 10°706 

Miles run New York. Chicago. 

s os 11,991,000 12,562,610 
Electric......... .... 7,110,000 24,378,000 


Mr. Wood holds that New York can afford to build 
electric conduit roads, but other cities cannot. For 


well. 


them the cable is cneaper. 


SELECTED FORMULA. 


Bnglish Carriage Greases.—The following recipes and 
directions for making the ordinary kinds of carriage 
~—— are up to date, according to Oils, Colors, and 

rysalteries, from which we copy them : 

COLORED CARRIAGE GREASES. 
(Continued from page 19269.) 
4. Grayish Black. 

Mix 50 pounds of pig’s fat, and carefully stir in 19 

pounds of finest levigated graphite. 


5. Grayish Black. 


— 
Finest levigated graphite........... 2 ii 


Mix the first four ingredients thoroughly by heating 
them together in an iron kettle, and then stir in the 


hite. 
6. Brownish Black. 
Soapboilers’ lye..... ......- 


Goal 


Boil up the lye and the water till quite fluid. Then 
add the resin oil, then the soot, and then the tar oils, 
stirring all the while. Finally add 480 pounds of 
slaked lime. 


Unslaked lime............... 
Rectified heavy tar oil....... 125 . 
Resin or paraffin oil.. ....... 125to 350 * 

Slake the lime to a thin paste, then heat up and add 
the tar oil. At 50° C. the lime unites with the oil, ani 
the water separates out and must be run off from un 
derneath. -Let the temperature of the kettle then fal! 
to about 25° C., and add the other oil, stirring well. 
The result has the consistency of butter, and has « 
bluish color. 


8. Blue. 
Finest levigated graphite.. ....... 15 pounds, 
15 
Mix all well, except the colza, which add last, and 
mix again. 

9. Blue. 
Wood tar oil........... 25 


Having mixed the tar and resin oils, stir in the train 
oil and lime, which have been previously mixed. Add 
this rapidly, and stir till the whole mass sets. 

10. Brown. 
Add tar oils to the white grease No. 1. 

11. Violet. 
Substitute Frankfort black for the soot in recipe 


No.3. . 
12. Yellow. 
Red American resin.... ...... ... 30 pounds. 


Melt the resin, add the boiling water and soda, then 
the lime little by little; of course, with constant stir- 
ring and boiling. Color with rectified resin oil. 


13. Yellow. 
Red American resin..........-..... 200 pounds. 
Soda lye (20° B.)............ 
25 


Saponify the resin with the lye, and stir in the oil. 


Liquid Finger Nail Polish.—The Era Formulary gives 
this one : 


Salphuric acid....... drops. 

Tincture of myrrh..................1 drachm. 

ix. 


First clean the nails with a stiff brush and soap, and 
then plunge them into the above mixture and hold 
them there for five minntes. 

Most nail polishes, however, contain oxide of tin, 
and may be either pastes or powders. ‘The following 
preparation has been found very satisfactory : 


Oxide of tin..... 4 pounds. 
150 


Sewing Machine Oil.—Sperm oil, to which a little 

kerosene oil has been added, makes a very satisfactory 

lubricant for sewing machines and other light ma- 

chinery. We also submit the following formulas : 

1. Soft paraffine......... 1 part. 

Melt the soft paraffine and add the oil. Allow to 

stand for some hours and then pour off the liquid. 

2. Chemical Recipes, an English publication, is au- 

thority for the following : 


Rectified benzoline...... we. 
Mix and filter. 

Essential oil of almond ........... 44 drachm. 
Mix and filter. 

Sensitizing Solution for Paper.— 


Each time after sensitizing a sheet in this solution, 1 
drachm of a one-to-eight solution of nitrate of silver 
should be added to the bath for every 100 square 


inches of paper sensitized. 


‘ 
..200 pounds. 
7. Bluish 
‘ 
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THE BARBER SHOP AS A MENACE TO 
HEALTH.* 


By A. WALTER Surrer, A.M., M.D., Herkimer, N. Y., 
“ Bxaminer in Physiology and Hygiene, New York 
State Board of Medical Kxaminers. 


Ir seems that the time has arrived when the atten- 
tion of this Association, and, through it, that of public 
health authorities in general, should be called to that 
part of personal hygiene which applies to the barber 
shop. 

Ie is astonishing that while the sanitary relations of 
most, if not all, other public occupations have been in- 
vestigated to the minutest detail, and salutary restric- 
tions, in many instances of the most rigorous charac- 
ter, have been imposed to protect the publie interest, 
the first attempt to regulate the operation of the bar- 
ber shop and to apply to it the rules of sanitary ad- 
ministration has been made within two years. 

That this common mode of infection should have 
for so long eseaped authoritative attention in these 
days of asepsis and antisepsis may be noted as one 
of the most contradictory circumstances of our times. 

To point out the necessities for reform in this re- 
speet willbe the purpose of this brief paper, and the 
writer does not expect to do more than furnish a text 
for such remarks or such action on the part of the As- 
sociation as will tend to bring the subject properly to 
the notice of local health authorities, who alone have 
the power to act in such premises, 

Historically, the barber has, from a very remote 
period of antiquity, held an important station among 
the occupations of the world. e was, ina certain 
sense, the progenitor of the surgeon and the dentist of 
the present day, and in ancient times was invested with 
professional rights and privileges by government sanc- 
tion which might well excite the envy of his offspring. 
‘To him was given the exelusive right to practice phle- 
hotomy, which was until a somewhat recent date re- 
garded as the most effective therapeutic agent known 
for the alleviation and cure of most of the diseases to 
which the human race is heir. Then, as now, the bar- 
ber shop was a “focus of news” and “the favorite re- 
sort of idle persons,” and the professional barber and 
hair dresser enjoyed the worldwide reputation for gos- 
sip and garrulity which is so familiar to us all. 

By act of incorporation they were made “ professors 
of the healing art” in England in 1461, during the reign 
of Edward IV., and so continued during the reign of 
George LL. (A. D. 1726-1760), when the barber and sur- 
zeon were formally divorced. 

We have some reason to believe that even in the re- 
mote periods mentioned attention was given to the 
subject of sanitation in the selection and arrangement 
of the utensils made use of in their professional em- 
ployment. Cleanliness was invariably provided for—a 
fact which is instanced by the symbol of the brass 
basin which has, for all time, been suspended from the 
striped pole which still constitutes the sign of the bar- 
ber in many countries. This brass basin was always 
inade with a crescent-shaped space cut into the side to 
receive a man’s throat and thus prevent the soiling of 
clothes with the lather and other substances which 
were applied in the operation of shaving the beard. 
Again, it is worth noting that even in ancient Greece 
and Rome barbers and bathers were associated in their 
labors and rivaled the physicians of that period in the 
practice of their art. Later on, in France, the ‘*So- 
ciety of Barbers and Bathers” was accorded the privi- 
lege of practicing all sorts of surgery in spite of the 
protests of the regular surgeons. Barbering and bath- 
ing are to some extent associated in our time, but not 
to the extent comprehended by the subject of these re- 
marks, it is a matter of regret to state. 

If, as we presume, the sanitation of cleanliness was 
observed by the barber surgeons of medieval France, 
the system must have degenerated to the present date ; 
for, as was above mentioned, the first attempt of mod- 
ern times to regulate sanitarily the operations of the 
barber shop was recently made in the city of Paris. As 
a police regulation and by direction of the sanitary 
authorities, an order has been promulgated requiring 
that specific rules of asepsis and disinfection shall be 
observed in all shops for the protection of the public. 
These directions include the use of only metal combs, 
in order that they can be easily sterilized, and that, as 
far as possible, all iustruments shall be of metal ; that 
the razors, clippers, scissors, combs, and the like, shall 
be subjected to a heat of 100° C. before and after use: 
that the shaving brushes must be washed before and 
after use in boiling water, and that the hands of the 
barbers shall be thoroughly cleansed before passing 
from one customer to another. They are required to 
use sterilized towels and pulverizers in place of the 
common powder puffs, and the hair that is removed is 
to be disinfected and promptly taken from the rooin. 
Chemieal solutions are also preseribed, for obvious 
purposes. 

The writer is not informed as to the method by 
which it will be made certain that these regulations 
will be faithfully observed, but doubtless a system of 
inspection will be inaugurated under police surveil- 
lance which will insure detection in case of non-ob- 
servance and the proper punishment of all offenders. 

When advised of the promulgation of this order by 
the Paris Health Department, the thought at once oe- 
curred that the same might well be universally adopted 
as an important reform in the matter of local sanitary 
administration. As individuals we are constantly re- 
minded of the grave personal dangers which threaten 
the patron of the average barber shop, and many of us 
have long since adopted measures of prevention for 
self-protection. The writer’s experience does not differ 
from that of many others who have professional know- 
ledge of the communicability of pediculi and disease. 
The magnificent (?) beard which he now presents to 
vour view is the result of an occasion when a charac- 
teristic danger was imminent. One evening several 
years ago a sheepish looking individual shuffled his 
way into my office waiting room and requested a pre- 
scription. He was observed to be suffering from syph- 
ilis and presented a most unattractive appearance ; his 
face was literally covered with eruptions and his mouth 
and lips were ulcerous in a high degree with the form 
of manifestation known as ‘“‘inucous patches.” His 
hair was fast falling, and, in short, he was a perfect fo- 


* Read at the annual meeting of the American Public Health Association, 
Philadelphia.—From The Sanitarian, 


cus of infection: His case was disposed of and he was 
gladly dismissed. 

Having to take an early morning train, I shortly 
afterward proceeded to the barber shop to tpg for 
my toilet. My barber’s chair was occupied and I sat 
down to await my turn. As the occupant was about to 
arise I was startled to observe the ns f patient for 
whom I had prescribed an hour previous 

It is needless to say that I took my departure, al- 
though I was obliged to exercise some finesse in order 
to avoid exposing the professional secret that had been 
confided to me. Neither did I dare, for the same rea- 
son, to offer any suggestion for public protection, In- 
| stances with this latter feature in this and other rela- 
tions are constantly occurring to physicians, as all who 
listen will appreciate. 

Then and there I resolved that my face should never 
again be shaved by a barber, and the result is appa- 
rent. I also adopted a plan for my occasional visits to 
the barber shop for the trimming of hair and beard. 
Carrying always a packet containing shears, comb, 
brushes, and clippers, I insist that everything be re- 
moved from the chair, clean towels be substituted, and 
that the barber thoroughly wash his hands before pro- 
ceeding ; and for all this I tender him (beforehand, if a 
stranger) a fee so large that he cannot complain of 
what ordinarily seems to him a hardship. The only in- 
convenience I experience is that among the tonsorial 
fraternity of my vicinity | am compelled to bear the 
somewhat unsavory name of the “‘champion crank of 
the town.” 

This item of personal observation is introduced to 
direct attention to only one phase of the many dan- 
gerous situations which will readily occur to the 
sanitary mind, and it seems entirely unnecessary in 
this presence to attempt to elaborate this simple note 
“ warning and protest by offering illustrative exam- 
ples. 

Instances almost without number might be collected 
and presented to prove the transmission of various dis- 
eases by the methods commonly practiced in tonsorial 
operation. Pages might be written from the scientific 
standpoint to show the prevalent violation of well es- 
tablished hygienic principles and the possibilities of 
parasitic and bacteriologiec communication. Such an 
effort would be a work of supererogation indeed. The 
assumption is quite warrantable that there is scarcely 
a step in the processes usually employed by the barber 
which does not carry an element of danger when the 
most careful precautions are not observed. There is 
probably not a physician of considerable experience 
who could not cite examples which have occurred in 
his observation to support the argument presented, 
but it may well be doubted whether even with such 
precautions as might, and sometimes are, made use of 
in the ordinary way, such articles as combs, brushes, 
and sponges would still be unclean and capable of con- 
veying vitalized elementary substance from one person 
to another. Take the matter of sponges, for example. 
No surgeon thinks of using one a second time, unless 
it is passed through ad oe mo of disinfection requiring 
an amount of time and labor which more than covers 
the cost of a new one, and yetin many, if not most, 
barber shops the same sponge is repeatedly used 
from face to face, with nothing more than a simple 
squeezing between each sitter, which cannot remove 
the infected blood or pus from the often broken or 
eruptive cuticle. 

In the opinion of the writer, it is absolutely impossi- 
ble, no matter how good may be the intention, to pro- 
perly cleanse and sterilize any of the instruments em- 
ployed without consuming an amount of time and ma- 
terial which would render such an effort impracticable. 
Hence it appears that nothing short of such compul- 
sory regulations as have been adopted by the Paris 
authorities would be effective. Local administration 
of this character should be made to apply to every bar- 
ber shop, whether rural or urban, and a system of in- 
spection established to enforce the rules. There will 
be found in many localities some items which the Paris 
regulations do not seem to cover, such as the particu- 
larly dangerous use, from patron to patron, of the alum 
stick to stanch the flow of blood from the cut cuticle, 
the common use of the block of magnesia to complete 
the drying of the newly shaven skin, both of which ar- 
ticles sometimes do continuous service for weeks for 
the oceupants of the same chair. Of course, these re- 
marks do not apply to all shops, as many of them are 
kept as cleanly as is possible without scientific disinfec- 
tion, and most of the better class of barbers would 
gladly join in the movement of reform if a proper op- 
portunity were offered. 

The Legislature of the State of New York has had 
for a year or two past a proposition pending for the en- 
actment of a law which would, in a great degree, serve 
to correct many of the evils referred to here. This bill 
emanates from a representative organization of the 
barbers themselves, and has the uniform support of all 
the better classes among them. They desire the law for 
self-protection and to elevate the general character of 
their business. By the provisions of the proposed reg- 
ulation, a board of examiners will be appointed, which 
will proceed to qualify the members of the trade by 
systematic examinations of such a nature as to dewon- 
strate the fitness of each individual applying for a li- 
cense, and no one can practice except he is so qualified. 
It is understood that the knowledge of the scientific 
rules for disinfection and general sanitation will be an 
integral part of the requirements. This measure will 
be pushed during the coming session, and the Barbers’ 
Association will receive the support and active aid of 
the medical societies. Should it be enacted and health 
boards in general promulgate the rules of asepsis and 
disinfection by which to enforce the provisions of the 
law, nothing more can be desired. 

It is understood that in Germany the general regula- 
tions for the licensing by examinations of all occupa- 
tions in great part solves the problem of sanitation in 
barber shops, as only those are licensed who are espe- 
cially qualified from all points of view. Such a system 
should be made applicable in all states and countries. 
Horseshoers are thus qualified in the State of New 
York, and why is it not just as important to regulate 
barbers in the same manner ? 

It is remarkable that since this information has 
come to us from abroad the medical journals and 
newspapers are teeming with commendatory com- 
'menvs, and wonder is often expressed why this sub- 
‘ject has been for so long officially unnoticed. With- 


out doubt the people will be quickly educated to the 
necessity for action, and the efforts of health boards 
will be supplemented and facilitated by favorable pub- 
lic sentiment. 

Let us adopt for our motto in this respect the 
Spanish proverb, ‘‘ Dicho y hecho” (no quicker said 
than done), and with the greatest prowptitude practi- 
cable demand that an intelligent and unprejudiced in- 
quiry be made into this fruitful source of disease trans- 
mission, to the end that the fundamental principles of 
sanitary science may be made to apply to it as well as 
it does to many less threatening situations. 

If the surgeon and the dentist are morally and, in a 
negative sense, legally, under obligations to disinfect 
and sterilize in all cases their instruments before using 
them, why is it not just as reasonable to hold a barber 
equally responsible for neglect of such precautions ” 
And why should it not be properly within the province 
of health boards to protect the public in this regard, 
and quite within the jurisdiction of this Association to 
add its powerful influence toward the promotion of the 
means for the accomplishment of this much-to-be-de- 
sired reform? Weare constantly striving to regulate 
the disinfection of railroad sleeping cars, passing ordi- 
nances to subvert the dangers of the spitting nuisance, 
loudly demanding the substitution of the individual 
for the common communion cup, and in divers other 
fields are endeavoring to compel the proverbially heed- 
less public to have a care for their own welfare, bit it 
may well be said that the hygienic regulation of the 
barber shop far exceeds in importance the most of these 
undertakings. 


X-RAYS IN THE ARMY. 
By H. LYMAN SAYEN. 


WHEN the operations of the army near Santiago in- 
dicated the necessity of providing for the wounded in 
the United States, where better care, more healthful 
oe and better food could be obtained than 
was possible in Cuba, the government selected Fort 
McPherson, Ga., as one of the receiving points. Situ- 
ated four miles southwest of Atlanta,on a tableland 1,000 
feet above the sea level, its pure air and water, excel- 
lent sanitary arrangements and central position in the 
South made it an excellent site fora general hospital 
for the army in the field. 

Early in July I was ordered by Surg.-Gen. Stern- 


berg to report for duty at the post in connection with 
X-ray work. Upon my arrival there I found that the 
finely equipped post hospital was used partly as an ex- 


ecutive building and partly for sick and wounded 
officers. imasedlabely adjoining the hospital building is 
the laboratory building, one portion of which was the 
surgical operating room, well equipped with modern 
surgical rs ey sy while another part of the building 
was devoted to the biological laboratory, and it was 
here that the X-ray work was done. 

The room was well suited to the work, and, as the 
water supplied to it was from an artesian well over 
2,000 feet deep, it offered exceptional facilities for the 
developing and printing. I had the shutters covered 
with an opaque, black oilcloth in order that the room 
might be wade absolutely dark even when the brightest 
daylight prevailed outside. It was found essential to 
do this, not only for photographie purposes, but for 
the fact that it seems impossible to do satisfactory 
work in daylight. It isa matter of ten minutes or so 
for the eyes to accommodate themselves to the fluoro- 
scope after being my to daylight, and it is impos- 
sible to keep them glued in the fluoroscope and at the 
same time manipulate the X-ray apparatus in a light 
room. 

The original equipment of the X-ray laboratory con- 
tained as a generator an eight-plate static machine 
with plates 28 inches in diameter, running in ball bear- 
ings. The plates were in a moisture-proof case, which 
also contained a double-plate Wimsburst as an exciter. 
The main plates were driven by a large hand wheel, 
which made one turn to four or five of the plates. 

The apparatus was of excellent workmanship and, 
under conditions less exacting than this instance, might 
have rformed the work required of it. While the 
writer's experience in the use of the static machine in 
connection with the generation of X-rays has been 
somewhat lin.ited, a study of the conditions existing in 
this form of machine, together with the actual working 
of the apparatus at the post, leads to the conclusion 
that the static machine is theoretically and practically 
an inefficient current generator, aside from the fact 
that the highly humid Southern climate rarely per- 
mitted its use in this particular instance. 

A static machine depends for its excitation on the 
potential induced at its terminals, and, as a conse- 
quence, when running at a low potential, as on a tube 
of low vacuum, it does not generate a sufficient quan- 
tity of current. The addition of a spark gap in series 
with the tube improves the output of the machine, 
but there is more energy lost in the spark gap than 
used in the tube. That is, if the machine is not run- 
ning at a potential equivalent to a long spark, it will 
not generate enough current to properly illuminate 
the tube. A tube with a vacuum corresponding toa 
oarallel spark gap of about 3 inches gives the most sat- 
isfactory results. When connected to a static machine, 
in order to get enough current through the tube, it is 
necessary to add a spark gap in series with it about 
6 inches long. It will be seen from this that the ma- 
chine, in order to give the proper current, generates 
three times the energy necessary; or, in other words, a 
t-inch spark from an induetion coil would do the same 
work, while the apparatus required would occupy but 
about one-twentieth of the space. 

In view of the exigencies of the work Messrs. Queen 
& Company, Philadelphia, kindly loaned the writer a 
14-inch induction coil, together with a number of their 
self-regulating tubes, while Dr. T. P. Hininan, of At- 
lanta, volunteered the use of his laboratory for the pur- 
pose of charging the batteries to run the coil, no elec- 
trical plant existing at the post. 

The wounded sént to the post included those who 
were in the fight at El Caney, and in practically every 
ease the X-rays were employed for diagnostic pur- 
poses. The difficulty of obtaining suitable photo- 
graphic plates early in the work compelled reliance 
upon the findings of the fluoroscope, the location of 
bullets being marked by ink spots upon the flesh. In 
the case of fractures the surgeon in charge of the pa- 
tient was enabled to verify the position of the bones, 
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The number of wounded during the war that re- 
quired the X-rays was by no means ) romng but the cases 
of injured received at Fort McPherson were of such a 
varied character as to fully emphasize the value of 
the new form of radiant ene in all field and 
hospital work during the war. "While it is not my 

rovince to comment on the surgical aspect of the sub- 
ect, I believe it to be the opinion of surgeons of ex- 
perience that the older method of probing for bullets, 
with the consequent danger of carrying infection to 
the wounded parts, should be abandoned in favor of 
the X-rays. There is also the important factor of ac- 
curacy in the X-ray determinations, enabling the sur- 
geon to remove the bullet through a small opening in 
the tissues. 

All the operations of the surgeons at the post were 
successful in removing the bullets from the exact loea- 
tion, as indicated by the radiographs, and in many 
cases it was impossible to determine the nature of the 
injury except by means of the plates. The presence of 
some of the bullets was even unsuspected, as is shown 
by the case of J. R., private, Company C, Second In- 
fantry. He was wounded at Santiago and arrived at 
McPherson with two pieces of lead in his arm. The 
presence of the larger piece was unsuspected, the small- 
er piece being so near the surface that recourse to the 
X-rays was considered unnecessary. A subsequent 


TRIPLE EXPANSION ENGINES OF HER MAJESTY’S 


the arm, however, gave rise to 
resulting in the successful re- 


stiffness and soreness in 
an X-ray examination, 
moval of the bullet. 

The present war is the first instance that our army 
medical department has had occasion to use X-ray ap- 
paratus to.any practical extent. Apart from the nov- 
elty of the new force, there is not the opportunity in 
the army in time of peace to determine the value of 
improvements of this nature as is afforded the general 
hospitals. 

The X-rays in the army are essentially an equipment | 
for war, and in those times when the medical depart- | 
ment. is taxed to the utmost there is the utmost import- 
ance that they should have every facility to help in the 
successful treatment of the injured. Not only are the | 
rays valuable from the standpoint of their immediate | 
usefulness, but too much importance cannot be placed | 
on the fact that, as records, there is nothing better or 
more accurate than a radiograph. In the ease of J. 
R., should he try to obtain a pension, could there be 
found any better evidence of the fact that his bones 
are uninjured and that the en pear of a permanent 
injury resulting are exceedingly small? If. together 
with the radiograph, there is kept an accurate history 
of the different cases, we have an indisputable account 
of the effect of gunshot injuries. 

It certainly seems that the recent developments in 
the design of X-ray apparatus have advanced it to such 
a state that there are great possibilities for the adapta- 
tion of it to work in the field. A covered wagon, drawn 


by two mules, would furnish the dark room as well as 
the means of conveyance. It should be in charge of 
two men, who should be so trained in the work that 
they would, between thém, know how to take care of 
everything from the se¢ondary of the induction coil to 
the hoofs of the mules. In the wagon might be placed 
a 12-inch induction coil so made that every part could 
| be immediately removed and replaced by another, of 
| which the wagon should contain a complete set. It 
|should also contain, besides a complete supply of 
|tubes and photographic apparatus, a little dynamo 
;and windlass so the mules could put in their spare 
time in charging the storage batteries (although this 
seldom has to be done, as my experience at Fort 
McPherson demonstrated). A thousand pounds would 
cover the weight of the apparatus, and with such an 
equipment the wagon weak be as independent as a 
company of infantry. The operators could bunk in 
their ambulances besides carrying a plentiful supply of 
rations.—Electrical World. 


ENGINES OF H. M.S “DIADEM.” 


THE boilers of the *‘ Diadem” are of the Belleville 
pattern, but, unlike those of the ‘“ Powerful” and 
* Terrible,” they are fitted with economizers, the num- 


ber of rows of 44¢-inch generating tubes in each ele- 
ment has been reduced from ten to seven, while over 
the generating tubes there is a space provided corre- 
sponding to that of the combustion chamber in an 
ordinary return tube cylindrical boiler, and above this 
space is situated another nest of tubes of smaller—2* 
inches—diameter, and seven rows in height, forming 
the economizer. The furnace air-blowing engines sup- 
ply jets of air to this space as well as into the furnaces 

elow. The feed water is pumped into the lower part 
of the economizer, traverses to the top of its elements, 
and from thence it is led to the steam collector for feed- 
ing the generating tubes. The advantages of this 
arrangement are that the combustion is more effect- 
ually completed, the escaping funnel gases are of a 
much lower temperature, firing does not require so 
much attention, and economy in fuel is obtained. The 
boilers are thirty in number, twenty of them contain- 
ing eight generator elements and six economizer ele- 
ments, six having seven generator elements and six 
economizer elements, and the remaining four contain- 
ing nine generator elements and seven economizer ele- 
ments; this arrangement being te suit the width of 
the stokeholds. 

The boilers are arranged in four water-tight com- 
partments, with tubes running fore and aft, eight in 
each of the three after and six in the forward one, 
placed back to back in each compartment. There 
are four funnels, with practically vertical uptakes. 
The total heating surface of generators and economizers 


CRUISER 


is 40,550 square feet, or 2°46 square feet per maximum 
specified indicated horse power. There are four main 
feed pumps and four auxiliary feed pumps, but, unlike 
the ‘* Powerful” and * Terrible,” the main feed pumps 
and se tors are placed in the boiler compartments 
instead of in the engine rooms. 

The propelling engines of the “ Diadem” consist of 
two completely independent sets of four-crank, triple 
——— inverted cylinder type; two low pressure 
cylinders being fitted. The diameters of the cylinders 
are as follows: High pressure, 34 inches; intermedi- 
ate pressure, 554g inches ; two low pressure, each 64 
inches. The stroke is 4 feet, with a designed cut-off in 
the high pressure cylinder of 78 per cent. The ratio of 
low pressure to high pressure cylinder volume is 7°08. 
Allowing for a clearance in the high pressure cylinder 
of 25 per cent., and in the low pressure cylinder of 15 
per cent., the designed real ratio of expansion at full 
per was about 83. The ratio of low pressure to 

igh pressure cylinder volume in the ‘“ Powerful” is 
only 57 tol. The superiority of the ratio given by the 
**Diadem’s” engines, as just quoted, may account in 
some measure for their superiority in working. The 
maximum pressure at which the engines were specified 
to work was 250 pounds per square inch, with a boiler 
pressure of 300 pounds, an increase of 40 pounds be- 
yond that specified for the ‘“*Powerful” and ‘“ Ter- 


DIADEM.” 


rible.” For our engravings and the foregoing particu- 
lars we are indebted to The Engineer. 


THE SUPPLY AND WASTE OF SHIPPING. 


It is now possible to arrive at an idea of the number 
and tonnage of merchant vessels removed during the 
year 1897 from active service, either by misadventure 
or the natural process of decay, and it is interesting 
to note that the total is much smaller than usual ; but 
a closer examination does not quite afford subject for 
gratification, for there is no decrease in the number of 
ships which met a violent end, and thus no diminution 
in the risk run by the mariner. The cause for the less 
waste is to be found in the fact that fewer ships have 
been “ broken up, condemned,” ete., and as the law 
of decay is much more constant in respect of ships 
than of men, this mortality from natural causes is 
doubtless due to the fact that the higher freights 
lately obtainable have encouraged shipowners to post- 
pone the day of dissolution for the sake of an extra 
voyage. Nor are they to be blamed altogether, 
for, as it is often a case of the “ survival of the fittest,” 
a steamer which is not modern may still be structu- 
rally fit, and yet, owing to her inferiority on the score 
of economy, may be able to work, if only freight rates 
are good. The recent revival in rates has in many 
cases been sufficient to change the balance from the 
debit to the credit side of the ledger of such ships, 
and thus we find a falling off in the number of 
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vessels broken -* For the three preceding years 
the cold winds of depression steadily raised the number 
of vessels which thus passed the narrow border between 
usefulness and deeay. In 1894 the number was 227, of 
149,296 tons; in 1895, 247 vessels, of 170,849 tons; in 
1896, 238 vessels, of 186,149 tons; and now last vear 
there was a few months of the sunshine of pros- 
perity with good freights, and the number is only 176 
vessels, of 143,923 tons, or 25,000 tons less than the 
average of the three preceding years. When the 
separate quarters of last year are taken into account, 
the tendency is the same. Thus the June quarter 
showed 43 vessels, of 42,295 tons, broken up or con- 
demned ; the September quarter, 35,325 tons, and the 
December quarter 29,520 tons. Only during the last 
three months of the year 1897 does Britain directly 
show the tendency to which we have directed attention. 
In the last quarter only five vessels of 6,864 tons were 
broken up or condemned ; but prior to that the normal 
for several years—15,000 to 17,000 tons per quarter 
—was maintained. The same end is probably attained 
by selling the old ships in prosperous times at good 
prices to foreign owners ; but the returns of such trans- 
fers are not yet completed. 

The decrease in tonnage removed is thus ———_ 
accounted for : the total for 1897, when compared wit 
1396, shows a gross decrease of nearly 52,000 tons, 
while, as we have shown, the ships broken up or con- 
demned show a decrease of 43,000 tons. The total for 
1895 was abnormally high, so that as regards losses by 
misadventure, it may be said that there is no distinct 
change. Fleets have grown very considerably in the 
interval; the British, for instance, has gone up 
from 104 to 12 million tons in six years. This station- 
ary total of losses is thus very satisfactory. 

There may be one or two isolated cases of losses yet 
to add to last year’s list; but it will not materiall 
alter the faet that the waste of shipping whic 
builders have to make good is considerably less than 
was the ease in the three preceding years, but this is 
not affecting the industry at the moment, for it is 
now experiencing unprecedented activity. The mer- 

hant tonnage launched in Britain during the past 
six months exceeds the year’s waste for the world, and 
the merehant tonnage now building in this country 
alone is nearly double the waste of last year ; so that 
‘his excess, or 620,000 tons of shipping, is being pro- 
vided here for meeting the world’s expansion of trade, 
without taking note of the increasing production of 
other countries, or of the much greater carrying capa- 
city of the new ships as compared with the old. Thus 
“77 sailing ships of 305,104 tons were removed ; and 
‘hese must be replaced by steamers, as practically no 
sailing ships are being built. The steamers, ton for ton 
of measurement, will carry per annum three to four 
times the cargo of the sailing ships, so that 100,000 
tons of the steamers now building will make up the 
vear’s waste of sailing ships, and thus the real surplus 
from British yards alone is increased to 820,000 tons. 


LOSSES FROM ALL CAUSES. 


1287 806, 27: 
737,779 


It is interesting further to note that the waste of the 
British fleet last year was 58,289 tons of sailing ships, 
and 228,060 tons of steamers, together 240 vessels of 
286,349 tons. In the two preceding years the tonnage 
was 285,300 tons, so that for three years it has been 
about the same. It may be noted, however, that the 
ratio of sailing to steam tonnage is very much less 
than in the case of the figures for all countries ; so 
that on the basis of steam carrying tonnage, our waste 
is not more than 247,000 tons, while for British owners 
there are now building in this country, merchant 
ships whose aggregate measurement is 1,091,681 tons, 
while in the past six months of the current year the 
vessels launched for British owners exceeded the year’s 
waste by 200 per cent. This shows a surplus of some 
700,000 tons on the year, which is a satisfactory con- 
tribution to our national wealth, aud can searcely be 
regarded, even by the cautious owner, as alarming 
when it is remembered that it only represents an ad- 
dition of about 5 per cent. to the total merchant navy 
of the United Kingdom. When put thus it is insigni- 
fieant, and any prognostications as to over-building 
seareely seem well founded, for the world’s over-sea 
commerce increases at a rate exceeding 5 per cent. per 
annum. 

The British waste of 240 vessels, of 286,349 tons—a 
third of the total for the world—is not disproportionate, 
when it is remembered that Britain, according to 
Lloyd’s latest returns, from which we deduce the facts 
for our article, show that the British fleet equals half 
the world’s tonnage—being made up of 9,107 vessels 
of 12,403,409 tons, while the fleets of all the foreign 
powers only make up an aggregate of 14,522 vessels of 
10,794,859 tons. The colonies appear on the list for 
2,130 vessels of 1,079,497 tons. In other words, the 
loss in tonnage in the British service was 23 per 1,000 
per annum, as compared with 34 in the foreign mer- 
chant navies—a difference which is as marked as it is 
gratifying. The same difference was noticeable in 
immediately preceding years. And here it may be 
interesting to give the total tonnage owned by the 
chief maritime nations, and the percentage of their 


~ 


losses in 1897: 


Totel ‘otal To Loss in 1807 per 

| “Owned. | Millet Tonnage 
Britam............| 9107 | 12,403,409) 23-1 
Colonies...........| 2130 1,079,467 
United States.....| 3160 2,326,838 23°3 
1623 | 2,020,912 26°0 
Norway ....... -. | 2762 | 1,684,498 56°0 
France 1151 1,162,382 33°2 
taly. 810,501 32°5 
Sweden ...........| 1881 622,944 40°0 
Holland......... 374 433, 774 
Denmark...... 791 407,425 27°4 
Austria-Hungary. . 300 328, 762 52°6 


The high ratios of Norway, Sweden, and Austria- 
Hungary are due to the preponderance of sailing 
ships in their fleets as compared with other powers, 
and, perhaps, also to the age of many of the barks 
possessed, while the low rate in the case of Germany 
is owing partly to the newness of her fleet. In six 
years it has increased to the extent of 20°6 per cent., 
but instead of having only a million tons of steam 
vessels she has now over 14¢ million tons, the sailing 
ship tonnage having greatly decreased. In the case of 
Russia, also, there has been an extensive change, the 
net addition has been equal to 29 per cent., but the 
steam tonnage has doubled, being now 311,622 tons, 
while the sailing tonnage has not yet lost much. 
Denmark has inereased her steam tonnage from 126,461 
tons to 283,214 tons, without materially increasing the 
sailing tonnage, so that the net increase is equal to 
38 per cent. The United States steam tonnage has 
nearly doubled from 587,442 tons to 1,105,423 tons, and 
her net addition is equal to 19°5 per cent. France has 
increased her steam tonnage from 848,525 tons to 954,- 
916 tons, and her net increase is 74g per cent.; Spain's 
increase is 9 per cent. ; and Sweden's equal to 14°7 per 
cent., while Norway has decreased her steam tonnage 
and increased her sailing tonnage, and her total is 
about the same as it was six years ago. Britain has 
now 200,000 tons less of sailing ships, but she has 


THE DIAMOND SAW. 


IN passing by the places where laborers are at work 
in connection with the exposition to be held upon the 
Champs-Elysées, one is surprised at the rapidity with 
which the stones are piled one upon another and with 
which the future great palaces are rising from the 
ground. On every side are seen immense heaps of large 
stones, which a few days afterward disappear as if by 
enchantment in order to give place to others. 

At the scene of operations, in fact, there is a very re- 
markable tool,a diamond saw, which cuts up these 
stones and furnishes all the blocks necessary for con- 
struction purposes. This new saw is due to M. Felix 
Fromholt, of Paris, who utilizes therein crystallized 
diamonds worth from 10 to 15,franes per carat, and 
who has devised a special method of inserting this 
mineral in blocks of steel for the manufacture of saw 
blades. 

In the circular saw now employed, the apparatus 
consists of a cast iron frame projecting from a masonry 
foundation. The saw is mounted upon a shaft fixed 


upon the frame and earrying a pulley which is actuated 
by a flywheel that receives its motion directly from a 10 
or 12 horse power steam engine. A loose walle 

of stopping the engine at will. 

adapted for a rapi 
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Fie. 2.—SIDE VIEW. 


2,100,000 tons more of steamers than six years ago, and 
thus the increment, notwithstanding the already 
large total, is at the same rate almost as all other 
powers, being 18 per cent. With an increasing supply, 
and a diminishing waste, especially from misadventure, 
we do not relinquish any part of our superior position 
in relation to our rivals.—Engineering. 


Two e transports for the use of the navy are asked 
for by Seeretary of the Navy Long, in a letter to Con- 
gress requesting the insertion of this item in the naval 
appropriation bill. The vessels called for would be 
twin screw, steel ships, of about 7,000 tons displace- 
ment, with a maximum speed of 18 knots and to cost 
not more than $1,250,000 each. Such a transport would 


earry 1,200 men and their officers, with all regimental | 


supplies, wagon trains, ammunition, hospital stores, 
ete. Distilling and refrigerating apparatus would be 
supplied. The argument for the building of special 
transports is. that existing merchant ships cannot be 
properly adapted to this purpose. All horses would be 
transported on separate ships of the usual type. As 
the army is strongly opposed to.giving up the trans- 
port of troops, it is expected that this uest will 
cause considerable controversy in Congress. Inspector- 
General Breckinridge, in his annual report, favors, 
however, the naval control of the transport service, and 
this is in accordance with foreign practice. 


, Stantly coming to light. 


Fie. 3.—FRONT VIEW. 


ning, the shaft receives its motion through the inter- 
medium of a belt. 

For hard stone, the saw blade employed is 744 feet in 
diameter and carries 200 diamonds—40 on the periphery, 
80 upon the edges, and 80 upon the faces. The blade 
then runs at a speed of 300 revolutions a minute. 

For soft stones, the saw blade is of the same diameter 
and is provided with steel teeth set into notches and 
held by screws. Every fifth tooth is replaced by a 
piece of steel shorter than the teeth and carrying a 
diamond at each side. It runs at a speed of 12 revolu- 
a minnte. 

he block to be sawed is mounted upon carriages of 
which the motion is controlled by the engine. 

For the above particulars and the illustrations we 
are indebted to La Nature. 

New inventions of Leonardo da Vinci are con- 
It is now said that for cen- 
turies after his death, the burghers of Milan minced 
meat for their sausages with a machine invented by 
the great painter and engineer. It is also believed that 
he had a diving dress of his own, but he did not be- 
lieve in disclosing his invention, for he says, ‘‘in view 
of the wickedness of man, I do not divulge the method 
I have invented for remaining under the sea ; for they 
would make use of it in order to commit murder at the 
bottom of the sea by destroying vessels and causing 
them to sink, together with those on board,” | 
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ACETYLENE.* 


By Vivian B. Lewss, Professor of Chemistry, 
Royal Naval College, Greenwich. 


IN my last lecture I pointed out that Edmand Davy 
first made acetylene from a compound produced dur- 
ing the manufacture of potassium from potassic tar- 
trate and charcoal, which under certain circumstances 
yielded a black compound decomposed by water with 
considerable violence and the evolution of acetylene. 

This compound was afterward fully investigated by 
Berzelius, who showed it to be carbide of potassium. 
He also made the corresponding sodium compound and 
showed that it evolved the same gas, while in 1862 
Woehler first made carbide of calcium, and found that 
water decomposed it into lime and acetylene. 

ee the past few years a wordy war has raged as 
to whether the discovery of the processes by which 
ealecie carbide is now produced is due to the French 
chemist Moissan or to the Canadian experimentalist 
Willson, and many still seem to imagine that it is the 
discovery of calcie carbide and acetylene that is in 
question. In point of fact, our knowledge has ad- 
vanced but little, save in details, since the labors of 
Davy, Woehler, and Berthelot,clearly defined the’prepa- 
ration and properties of this beautiful illuminant, and 
the only question in dispute is as to who translated 
the manufacture of carbide and the preparation of 
acetylene from the ranks of a laboratory experiment of 
mere scientitic interest to a commercial success, 

Carron, in 1860, obtained an alloy of calcium and zine 
by heating lime and zine to a high temperature, and 

oehler made his calcie carbide by heating to a very 
high temperature a mixture of lime, zine, and carbon, 
which first formed the calcium zine alloy and then the 
earbide, the zine being volatilized, and the compound 
which he obtained was impure and very unlike the 
beautiful crystalline substance obtained at the present 
time 

It was Sir Humphry Davy who first demonstrated 
the heat and light of the electric are, and it was late in 
the seventies that Sir William Siemens inaugurated an 
entirely new era in experimental and metallurgical 
work by patenting his electrical furnace, in which the 
electrical energy could be converted into heat, thus 
yielding a temperature which had never been before 
available, and which has been estimated by Violle as 
approximating to 3,500° C. As gradually the utility of 
the electricai furnace caine to be recognized, other pat- 
ents began to be taken out, Bradley patenting ‘a fur- 
nace in 1883, while Cowles took out his patents in 1885, 
and in 1886 patented a lining of lime and carbon for 
the furnace as being more refractory. Although these 
furnaces were used for making aluminum, large quan- 
tities of carbide of calcium were accidentally made by 
the action of the heat on the farnace lining, and dur- 
ing 1886 and 1887 the lads employed in the works used 
often to amuse themselves in the dinner hour by put- 
ting water on the old crucible linings and igniting the 
gas which was set free. Even before this date it was 
recognized and published that in the Cowles electric 
furnace the oxides, not only of the alkaline metals, but 
of calcium, magnesium, aluminum, silicon, and boron, 
could be reduced in the presence of carbon and could 
be made to form alloys with other metals present, while 
with aluminum and other metals the crystalline com- 
pound made with carbon could be obtained, and, fur- 
ther, that silicon and the compound of silicon with car- 
bon could be — 

It is clear, therefore, that as early as 1886 calcic car- 
bide was made in the electric furnace, but its formation 
was merely accidental, and no commercial importance 
was attached to it. 

Soon after this date Willson conceived the idea of re- 
ducing aluminum in the presence of copper to make 
aluminum bronze, and employed practically the same 
method as that used by Cowles, but as his attempts to 
make the bronze were not successful, and as he was un- 
able to make aluminum owing to the Cowles patents, 
he attempted to reduce magnesium and calcium to the 
metallic state. It was in the spring of 1892 that he at- 
‘tempted to reduce lime by carbon, and he found that 
he obtained by this means a fused bath, the boiling of 
which caused the short circuiting of the electric are, 
and in order to prevent this spitting of the liquid and 
the unequal loading of the dynamo which interfered 
seriously with the working of the machinery and water 
turbines, he added to it carbon, which prevented the 
splashing of the liquid against the sides of the elec- 
trode, the orly portion of the surface exposed being 
in the immediate path of the are. 

It was in the May of 1892 that carbide was obtained 
by Willson in quantity, and samples were sent by him 
to various scientific friends in America, and it was on 
September 16, 1892, that he privately sent specimens of 
his carbide to Lord Kelvin with a letter. A copy of 
this letter I have seen in Willson’s letter book, and it 
amply proves that he was perfectly aware of the im- 

»ortance of this product. It was acknowledged by 

ord Kelvin in a letter dated October 3, 1892. 

About this time M. Moissan was conducting his clas- 
sical researches on chemical actions at high tempera- 
tures, using for his experimental work an electrical fur- 
nace identical with the one patented by Siemens in 1879. 
While experimenting with calcium he found that the va- 

ors of the ‘netal acted on the carbon electrodes, form- 
ing caleic carbide insmall quantities, a fact which he in- 
cidentally mentioned in a paper read before the Acade- 
mie des Sciences on December 12, 1892. This discovery 
contained no more of the germs of a commercially pos- 
sible manufacture than had the discovery of calcic car- 
bide by Woehler, or the attempts of Borchers to make 
ealeie carbide in his experimental furnace, which had 
extended from 1885 to 1891. Borchers had succeeded in 
making this body, although he had no idea of the im- 
portance of his investigations, which certainly were 
not of a practical kind. 

The history of the manufacture of the carbides wag 
also added to in this year by M. L. Maquenne, who 
showed, on October 17, 1892, that barium carbide could 
be made by heating barium carbonate with magnesium 
in the state of powder and charcoal ; while Mr. Travers, 
on February 6, 1893, published his method of maki 
carbide of calcium by heating a mixture of chloride ‘ot 
calcium with metallic sodiam and carbon. 

It is quite clear that up to the end of 1892 it was Will- 
son, and Willson only, who had made calcic carbide on 
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anything like a large scale, and nothing would ever 
have been heard of this material on a commercial seale 
had it not been that he, in attempting to get capital 
invested in his process, came across several men of 
sound, practical knowledge, whose business instincts 
led them to grasp the possibilities of carbide and acety- 
lene, and no sooner had these commercial possibilities 
been noised abroad than others began to try and make 
capital from them. In France, in 1894, Bullier took 
out a patent for the preparation of the carbides of 
the alkaline earths based on Moissan’s researches. 
M. Moissan himself has never claimed priority in the 
manufacture of commercial carbide, and, indeed, while 
lecturing before the New York section of the Society 
of Chemical Industry, on October 26, 1896, he distinctly 
stated that the credit of the first production of calcic 
carbide on a commercial scale, and the industrial utili- 
zation of acetylene, belonged to the Americans, and 
it seems to me that when this is shown on Moissan’s 
own evidence, further comment is needless. 

Willson continued his experiments on the manufac- 
ture of carbide on a commercial scale through 1892 and 
1893, and having formed a company, of which Major 
Morehead was the president, the manufacture was con- 
tinued at the works at Spray, in North Carolina, in 
which a dynamo, worked by water power, and gene- 
rating a current of 2,000 amperes and 25 volts, was em- 
ployed. 

By this time the manufacture of carbide was well 
launched, and the first English plant for its produc- 
tion was erected at Leeds, while later on a large instal- 
lation driven by water power was erected at Foyers 
and has been working ever since. This is the source 
from which ny! all the self-titled manufacturers of 
ealcic carbide in this country obtain their supplies. 

On the Continent at the present moment large num- 
bers of works have been erected, while others are in 
progress; the rapid demand for carbide which has 
arisen owing to the introduction of acetylene for rail- 
way carriage lighting and the illumination of small 
towns has outstripped the supply, and from time to 
time carbide famines are threatened, while the price 
of the material fluctuates considerably. Practically 
the same condition exists in America, although the 
output amounts to between 10,000 and 12,000 tons per 
annum, so that although the manufacturers of genera- 
tors in this country are fond of grumbling at their 
orders not being filled as rapidly as they wish, they 
may console themselves with the fact that they are far 
better off than their rivals in most parts of the world. 
Even in Germany, which claims pre-eminence in the 
various branches of chemical manufacture, they ob- 
tain up to the present by far the largest portion of the 
supply of carbide from Switzerland, where the works 
at Neuhausen turn the carbide out at a lower price 
than can be charged by the Bitterfeld Works in Prus- 
sian Saxony, which had used steam instead of water 
power. The latter company, however, has now remov- 
ed its plant to Neuhausen, where it will reopen with 
water power for the generators, and is erecting works 
capable of turning out a very large yield. 

he reports of Mr. Frank H. Mason, the American 
Consul-General at Frankfort, which constitute perhaps 
the most valuable contribution to our knowledge of 
Continental industries, owing to the writer's great 
practical experience and the accuracy of his informa- 
tion, point out that the whole of the carbide industry, 
so far as Central Europe is concerned, is now in a transi- 
tion stage. The conditions of supply and price are 
likely to be greatly modified by the enormous increase 
of production which is now being arranged for, as not 
only have the factories in Germany, Austria, and 
Switzerland, at work and in course of construction, 
arranged for the utilization of 35,000 horse power to be 
devoted to this purpose, but another important acces- 
sion will come through the operations of a big combina- 
tion, headed by the Schukert Electrical Manufacturing 
Company, of Nesembor. This company expects to 
have in operation during the course of this year works 
in various parts of Europe where water power can be 
obtained cheaply, to the amount of about 18,000 horse 
power, capable of producing some 20,000 tons of carbide 

r annum. There are also ten factories at work in 

rance, while four others are in course of construction. 

In the manufacture of calcic carbide in the electric 
furnace, lime and hard metallurgical coke, of the high- 
est ible degree of purity, are employed. A good 
working mixture of these materials may be taken as 
being 100 parts by weight of lime with 68 _— by 
weight of carbonaceous material, and about 1°8 pounds 
of this is used up for each pound of carbide produced. 
Tt must not be forgotten, in computing the cost of car- 
bide, that lime of sufficient purity for the purpose is 
not only costly, but difficult to obtain in large quanti- 
ties. 

It is found that as the ingot of calcic carbide is form- 
ed in the furnace, although the ingot itself consists of 
pure crystalline caleic carbide, it is nearly always sur- 
rounded by a crust in which the carbide contains a 
certain proportion of imperfectly converted constitu- 
ents, which, therefore, give a lower yield of acetylene 
than the carbide itself, and in breaking up and send- 
ing out the carbide for commercial work, packed in 
airtight drums, the worst of the crust is, as far as pos- 
sible, picked out and rejected. It is, gees. mislead- 
ing to state the amount made per E. H. P., as a certain 
amount of loss is of necessity entailed during the break- 
ing down and packing. For instance, in practical work- 
ing I have found that while the furnace return was 
0°504 pound per kilowatt hour, this amount has been 
brought down to 0°406 pound per kilowatt hour when 
the material has been broken up, sorted, and packed in 
airtight drums. 

It will be sufficient for practical purposes to state 
that the cost of material, labor, and wear and tear of 

lant, independent of the power used in the electric 
urnace but inclusive of packing, for making a ton of 
acked carbide will amount to froin £3 to £4, accord- 
ng to locality, and this, of course, entirely governs the 
cost of the materials used, while the cost of the electri- 
eal horse _— necessary for the conversion of the ma- 
terial will entirely depend on whether it is obtained 
from steam, gas engines, or water power, the latter 
where obtainable being the cheapest, and in this coun- 
nearly £4 per E.H.P. ear. 
he two principal processes utili in making calcic 
earbide by electrical power are the ingot process and 
the tapping 


process. 
In the ingot process, the coke and lime are finely 


| 


ground, and carefully mixed in the right proportions 
to suit the chemical actions involved. Theare isstruck 
in a crucible, and the powdered mixture allowed to 
flow in, and partially fill the crucible. Au ingot gradu- 
ally builds up from the bottom of the crucible, the car- 
bon electrode being raised from time to time automati- 
cally or by hand to suit the diminution of resistance 
due to the shortening of the are by the rising ingot. 
The crucible is of metal, and considerably larger than 
the ingot, the latter being surrounded by a mass of 
unreduced waterial which protects the crucible from 
the intense heat. When the ingot has been made and 
the crucible is full, the latter is withdrawn, and another 
substituted. The process is not continuous, but a 
change of crucibles only takes two or three minutes 
under the best conditions, and only occurs once in every 
ten or fifteen hours. The essence of this process is that 
the coke and lime are only heated to the point of com- 
bination, and are not “* boiled” after being formed. 

In the tapping process a fixed crucible is used lined 
with carbon. The electrode is nearly as big as the cru 
cible, and a much higher current density is used. Fine 
grinding is unnecessary, as combination probably oaty 
takes place after fusion of the raw materials which 
mix more or less as liquids. The carbide is heated to 
complete liquefaction, and tapped at short intervals. 
There is no unreduced material, and the process is con- 
siderably simplified, while less expensive plant is re- 
quired ; but on the other hand, the output in carbide 
per E. H. P. per day is considerably less than in the in- 
got process, and it is only more economical where 
power is comparatively cheap. 

Many attempts have been made to economize the 
amount of current necessary in making the carbide 
by heating a mixture of lime and carbonaceous mate- 
rial before exposing it to the action of the are, but it 
has never been clearly demonstrated that any economy 
has been gained by doing this. 

When the manufacture of calcie carbide was in its 
infancy, the idea of preheating the constituents to 
save the current was a favorite one with inventors, and 
a large number of patents were taken out for electric 
furnaces working on this principle, but with extended 
practice the fallacy of this economy has become appa- 
rent. 

The best carbide is made when a finely powdered and 
intimate mixture of pure lime and coke of very low ash 
is presented to the action of the are for just sufficient 
time to fuse it and convert it into carbide ; if, however, 
attempts are made to preheat this mixture by exte- 
rior heating, some of the carbon is burnt away and the 

»roportion of carbon to lime altered, while if interior 

eating be attempted, the rush of hot gases carries 
away the lighter particles and destroys the homogene- 
ous nature of the mixture in that way as well as by 
burning off carbon. If attempts be then made to 
overcome these evils by using a coarsely ground mix- 
ture of the ingredients, a bad carbide is produced, owing 
to the interaction between the carbon and the lime 
never being properly completed. In attempting to 
overcome this last trouble the material is often kept 
too long in the are, thereby lowering the quality of the 
earbide still further by overheating. 

M. Nicolai has shown that overheating leads to dis- 
sociation of some of the carbide, and the result of this 
is well shown by —- a sample of carbide of 
known composition, after which it develops about 12 

r cent. less gas than before, while a second remelt- 
ing more than doubles the loss. A second grave dis- 
advantage of overheating also is that metallic calcium 
is produced, which during the decomposition of the 
carbide by water, gives rise to hydrogen. 

In one class of furnace the raw coke and lime are 
heated before entering the furnace crucible by being 

laced in a metal bin subjected tothe action of the 
hot furnace gases, and sometimes heated by a fire un- 
derneath. 

Pietet places a mixture of comparatively large pieces 
of lime and coke, with a considerable excess of the lat- 
ter, ina refractory crucible which has a hole at’ ,the 
bottom, below which a horizontal are furnace is situ- 
ated. Arow of tuyeres round the upper part of the 
crucible supplies a hot air blast which consumes some 
of the coke that has been previously ignited, and there- 
by heats the descending charge. A second row of 
tuyeres lower down in the crucible supplies water gas 
and hot air simultaneously, and heats the mixture to a 
still higher temperature. The mixture then passes out 
between the carbon poles, and the carbide is said to be 
made. Here, again, it is very doubtful whether the 
economy claimed for this process is borne out in prac- 
tice, as the gain from the prior heating of the material, 
if any, is more than counterbalanced by the difficulty 
of reducing the large lumps, while the expense of the 
water gas and air blast would be no small item, and 
the quality of the carbide in all probability would not 
be of the best. 

There is a rotating furnace which is used in one large 
works in the United States,and modifications of this 
are, I believe, being tested by Mr. Willson, and have 
been fitted up at Niagara. 

A rotating drum of cast iron is fitted round its peri- 
phery with a number of removable iron plates, thus 
forming an annular space on the outside. he carbon 
electrodes are placed in a hopper made of refractory 
material at one side of the drum, the electrodes being 
parallel to two opposite sides of the hopper, and meet- 
ing with the formation of an are just over the annular 
space in the drum. Only one-half or two-thirds of this 
annular space is closed at one time, the closed part ex- 
tending from just below the hopper to the other side 
downward. A mixture of powdered coke and lime is 
fed into the hopper, some falling between the elec- 
trodes, which are then drawn apart as carbide is formed 
until a block of carbide four or five inches thick is 
built up between the electrodes, while an are plays on 
both sides of the block between them. The electrodes 
are not clainped down, and as the ingot tends to short- 
circuit the ares, the drum is rotated a little by means 
of worm gearing, thereby drawing a little of the ingot 
and mixture into the annular space and introducing 
more raw material to the are. 

This process goes on continuously until the carbon 
poles are exhausted; the carbide forms round the 
drum and is broken off in pieces on the other side by 
removing the periphery plates as they come round. 

I have had the good fortune to be able to secure 
photographs of some of the most interesting machinery 
connected with the carbide manufacture, and you w 
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the plant used at nearly all the large factories 
ty looked upon as developments of Willson’s 
original plant as used at Spray—the figure of which on 
the wail 1 think is of exceptional interest. 

During the t year the air has been full of re- 

rts asto various processes for making carbide with- 
out the aid of electricity, and it is said that this has 
been successfully accomplished ; but I confess that until 
| have the evidence of my own senses to go upon, I shall 
remain skeptical as to the carbide being produced 
more economically pe such means than by electricity, 
even if produced at all on a large scale. 

In 1 and 1895I made many experiments in this 
direction, built up small experimental plant, and 
used every method for generating high temperatures 
that was available, and succeeded in fusing practical] 
everything save the mixture of lime and carbon. It 
was an easy matter to run down the lining of the fur- 
nace, indeed, to melt up the whole furnace itself, but 
the direct combination of the carbon with the lime was 
not to be obtained in that way. 

It then seemed probable that the result might be ob- 
tained by fhighly heating lime in the presence of de- 
composing hydrocarbons, so that the nascent carbon 
might combine with the lime at the moment of its lib- 
eration; but this was tried in many different ways 
without any very encouraging results, although it is 
possible by decomposing such organic compounds as 
eaicic tartrate by heat, and raising the temperature of 
the mass, to get traces produced ; the price, however, 
under these conditions of the organic compounds, 
would be prohibitive. 

Another point which always seemed to me to be 
avainst the direct formation of calcic carbide by heat is 
that the temperature needed for its formation is 2,700° 
(.. and if you take ealeic carbide and attempt to fuse 
it at any obtainable temperature short of the electric 
are, you fail to do so, while if the oxyhydrogen blow- 
pipe be used for this purpose, not only do you fail to 
fue the earbide, but you decompose that which you 
already have, and the lump which you have left behind 
consists mainly of carbon, carbonate of lime, and lime. 
Ir is possible, however, that by using carbon burning 
i oxygen a sufficient temperature could be reached to 
fu-e the mixture of lime and carbon with the forma- 
tion of earbide, but the temperature which would do 
ths would prove fatal to the furnace itself. There is 
no: the slightest doubt that the next year will see very 
mony experiments made with gaseous mixtures, rich in 
o).gen, made ata remarkably cheap rate by methods 
su h as the Linde process for liquefying air and allow- 
in: the nitrogen to boil off, and some of these may be 
successful in overcoming the existing difficulty. 

\: is reported that Dr. Borchers has succeeded in 
making earbide by some method akin to this, but 
there are many considerations which lead to the belief 
that even if this feat has been accomplished, its prac- 
tical value will be but little Given water gas, regen- 
erxtive settings, and cheap oxygen, an enormously high 
temperature can be obtained, but the material of which 
to build a crucible or furnace that will stand it has yet 
to be discovered. 

in using the electric furnace the intense heat of the 
electric are is generated in the center of the mass to be 
ie it and so the wear and tear to the furnace is 
avoided, but this would be impossible even if the re- 


quisite temperature could be reached by a combustion 
- ess, and the result would be that the electrical 
eating would probably be less expensive than the 


other. 

It is perfectly well known that if a temperature com- 
mercially practicable is to be used, some metal with a 
strong affinity for oxygen must be employed to reduce 
the lime to calcium before combination with the carbon 
will take place. Such metals as will do this, potassium, 
sodium, and magnesium, or even zinc, are, however, 
costly, and if a process were devised in which the 
vapors of such metals were liberated by reduction from 
their salts, and were made to interact with carbon and 
lime at a high temperature, it could only be made com- 
mercially possible either by a large demand being 
created for the by-products or by its being capable of 
being cheaply worked up and used over again. In 
either case the probabilities are that the cost would ex- 
ceed that of making carbide by electricity generated by 
water power. 

Another point of a purely unscientific character is 
that during the past few months very large amounts 
of capital have been subscribed for the erection of 
factories for making carbide by water power on the 
Continent, fand practically little or none can 
traced for processes for making carbide without elec- 
tricity, which shows no great amount of confidence in 
the many schemes suggested. 

‘There isa company at Leipsic, having works at Cassel, 
who are supposed to make calcic carbide without elec- 
tricity, by smelting the constituents by acetylene blow- 
pipes, working under considerable pressure, but it does 
ho! appear possible that this could be made to compete 
economically with the ordinary electrical method. 

One of the schemes for the manufacture of carbide is 
for producing it from blast furnace slag, which contains 
a certain amount of lime, together with all the impuri- 
ties derived from the fuel, ore, and limestone used in 
the furnace. According to the inventor, this mixture 
is to be run into Bessemer eonverters, impregnated with 
coke powder blown into it through the converter trun- 
nion, and then poured out between a series of carbon 
electrodes, between which a powerful current is flow- 
lug, and in twenty minutes this converts the slag into 
& material named by the inventor ‘carbolite,” and 
which is supposed, on contact with water, to yield 
5 cubie feet of gas per pound. Such a substance might 
contain 40 per cent. of calcic carbide, but the impuri- 
ties would be so pronounced that it would be practic- 
. y useless for the generation of acetylene ior indoor 
igh ting. 

_ Carbide of calcium, as formed in the electzie furnace, 
is a beautifal crystalline semi-metallic-looking solid, 
having a density of 2°22, and showing a fracture which 
is often shot with iridescent colors. It can be kept 
unaltered in dry air, but the smallest trace of moisture 
in the atmosphere leads to the evolution of minute 
quantities of acetylene, and gives it a distinctive odor. 
It is infusible at temperatures up to 2,000° C., but can 
be fused in the electric are. When heated toa tem- 
perature of 245°C. ina stream of chlorine gas it be- 
comes ineandescent, forming calcic chloride and liber- 
ating carbon, and can also be made to burn in oxygen 


at a dull red heat, leaving behind a residue of calcic 
carbonate. Under the same conditions it becomes 
incandescent in the vapor of sulphur, yielding calcic 
sulphide and carbon disalphide, while the vapor of 
phosphorus will also unite with it ata red heat. It is 
& compound of— 


Per cent, 
100°0 
Acted upon by water, calcic carbide is at once decom- 


posed, yielding acetylene and calcic hydrate. Pure 
crystalline caleic carbide yields from 5°5 to 5°8 
feet of acetylene per pound at ordinary temperatures, 
but the carbide as sold commercially is a mixture of 
the pure crystalline material with the crust which in 
the electric farnace surrounds the ingot, and which of 
course yields less gas. The two being blended together 
yield an average of 5 cubic feet of gas per pound of 
carbide under proper conditions of generation ; but as 
we shall see later on, the volume of gas to be obtained 
from the carbide depends very largely upon the form 
of apparatus used, and while some will give the full 5 
cubic feet, other apparatus will only yield with the 
same carbide 334 feet. 

The purity of the carbide entirely depends upon the 
ar ned of the materials used in its manufacture, and 

fore this fact had been fully grasped by the manu- 
facturers of carbide, and only the purest material ob- 
tainable employed, the carbide contained notable 
quantities of compounds which, during its decomposi- 
tion by water, yielded a somewhat high proportion of 
impurities in the acetylene generated from it. Al- 
though at the present time a marvelous improvement 
has taken place all round in the quality of the carbide 
produced, the acetylene nearly always contains minute 
traces of hydrogen, ammonia, sulphureted hydrogen, 
phosphureted hydrogen, siliciureted hydrogen, nitro- 
gen, and oxygen, aud sometimes minute traces of 
earbon monoxide and dioxide. 

The formation of hydrogen is caused by small traces 
of metallic calcium occasionally found free in the car- 
bide, and cases have been known where this was pre- 
sent in such quantities that the evolved gas contained 
nearly 20 per cent. of hydrogen. This takes place 
when, in the manufacture of the carbide, the material 
is kept too long in contact with the arc, as this over- 
heating causes the dissociation of some of the calcic 
carbide, and the solution of metallic calcium in the 
remainder. 

The presence of free hydrogen is nearly always ac- 
companied by siliciureted hydrogen, which is formed 
by the combination of the nascent hydrogen with sili- 
con in the carbide. It has usually nm stated that 
this siliciureted hydrogen has been formed by the de- 
composition of silicides present in the carbide, but in 
spite of a long series of experiments which I have made 
I have never yet been able to forma metallic silicide 
which will decompose with water with the evolution 
of this gas, and the silicides which analyses prove to 
be present in the carbide are certainly not decom 
in this way. 

The ammonia found in the acetylene is due to the 
presence of magnesium nitride in the carbide, and this 
is formed by the metallic magnesium in the molten 
condition in the ingot taking up nitrogen from the air, 
and when this comes to be decom d by water, am- 
monia is produced by the action of steam or of nascent 
hydrogen on the nitride, the quantity formed, how- 
ever, depending very largely upon the temperature at 
which the carbide is decomposed. 

The formation of nitrides by actions of this kind and 
their easy conversion into ammonia will probably, at 
some no very distant date, prove to be a useful method 
of fixing the nitrogen of the atmosphere and rendering 
it available for manurial purposes, although it could 
never compete in price with the ammonia formed in 
the destructive distillation of coal for coal gas. 

Sulphureted hydrogen, which is invariably present 
in commercial acetylene, is formed by the decomposi- 
tion of aluminum sulphide, and it has been shown by 
Marlot that aluminum sulphide, zine sulphide and 
cadmium sulphide are the only sulphur compounds 
which can resist the heat of the electric furnace with- 
out decomposition or volatilization, and of these alu- 
minum sulphide is the only one which is decomposed 
by water with the evolution of sulphureted hydrogen. 

In the early samples of carbide this compound used 


be | to be present in consid erable quantity, but now it has 


been reduced to so small a limit that one rarely finds 

more than one-tenth per cent. of sulphureted hydro- 

gen in the acetylene generated from commercial car- 
ide. 

Phosphureted hydrogen, one of the most important 
impurities, which has been blamed for the haze formed 
by the combustion of acetylene under certain condi- 
tions, is produced by the action of water upon traces of 
ealeic phosphide found in carbide. Although at first 
it was no uncommon thing to find half a per cent. of 
ee meg hydrogen present in the acetylene, this 

as now been so reduced by the use of pure materials 
that the average quantity is rarely above one fifteen- 
 gneaae of a per cent. and it is often not one-fifth of 

a 

I have made many experiments on the effect of the 
impurities in caleic carbide upon the safety of the ma- 
terial, and have come to the conclusion that such im- 
purities as are now found in the commercial carbide 
may be looked upon as practically innocuous. With 
proper care and supervision in the selection of the ma- 
terials for making the carbide, all trouble on that 
score may be disregarded, as spontaneous ignition due 
to the liberation of phosphureted hydrogen would be 
the chief risk dependent upon the use of the impure 
material. 

In the earlier days of carbide manufacture several 
ceases of spontaneous ignition of the gas occurred, and 
although the analyses of many different brands of car- 
bide from all countries of the world show that in the 
earbide itself there is not sufficient impurity to bring 
about this result, it seemed possible thatthe concen- 
tration of the phosphorus compounds might take 
place in the outer crust formed around the ingot dur- 
ing manufacture, and experiments were made to see if 
this were so. 

By the courtesy of the Acetylene Illuminating Com- 
pany, a portion of an ingot with its crust intact was 


obtained, the crystalline material of the ingot contain- 
ing 96°7 per cent. of true carbide, while the crust, al- 
though varying very much in composition according 
to its distance from the ingot, contained an average of 
51°9 per cent. of carbide. A second couple of ingot 
and crust gave even better results, the ingot contain- 
ing 90 per cent. of carbide and the crust 77 per cent. 

Analyses were made of the acetylene from these 
samples, but the results showed no indication of the 
poorer material being richer in phosphorus compounds 
than the ingot itself. 

On breaking up some ingots of calcic carbide, me- 
tallic nodules manifestly differing from the pure car- 
bide are observed, and are far more abundant in speci- 
mens of foreign manufacture than in English-made 
earbide. These nodules are generally found in a 
spherical or oval shape, and have evidently separated 
from the molten mass on the crystallizing of the true 
earbide. 

From this it seemed highly probable that a concen- 
tration of the impurities might take place, and that 
the presence of these nodules might be an active 
source of danger. 

In order to verify this point calcic carbide was ob- 
tained in bulk, and both English and foreign makes 
were represented. This carbide was then carefully 
broken up, and the nodules and anything which ap- 

ared to differ from the true carbide were collected. 

he nodules differed somewhat in appearance, two dis- 
tinct varieties being clearly noticeable : 

(a) Gray nodules, not attracted by the magnet, not 
oxidized when exposed to air or heated as a solid lump 
in the blowpipe flame. Specific gravity, 3:5 to 58. In 
a fine powder some had a very faint garlic-like odor 
gained 5 per cent. when heated for half an hour, an 
attacked platinum when heated on it for some time. 
These nodules gave no gas when acted upon by water. 

(b) Steel-like nodules, which were strongly magnetic, 
and became coated with iron rust when exposed to 
moisture and air for some time, and which gave no gas 
when acted on by water. Specific gravity, 6°3 to 6°8. 

Analysis showed that the foreign matter present in 
the carbide consisted of carborundum or silicide of ear- 
bon, metallic silicides, iron, occasionally metallic cal- 
cium, magnesium, aluminum, and traces of nitrides, 
phosphorus, and sulphur compounds. One of the no- 
dules on analysis yielded : 


Per cent 
3°01 
4°89 

100°00 


None of these substances gave spontaneously inflam- 
mable gases when acted upon by water, but in a few 
instances a nodule was found which evidently con- 
tained magnesium silicide, and which when powdered 
and acted upon by hydrochloric acid, gave a few bub- 
bles of spontaneously inflammable gas. 

M. C. Gerard, chief of the Municipal Laboratory at 
the Prefecture of Police, Paris, has also analyzed some 
of these nodules, with the following results, and found 
that these alloys, pulverized and treated with concen- 
trated acid, gave off siliciureted hydrogen : 


I. Il. 

Per cent. Per cent. 
Not determined and loss ...... 3°458 19°20 

100°000 100-000 


In some cases it was found that the carbon deposited 
by holding a cold surface in an acetyelne flame con 
tained traces of silica, and this seems to support the 
idea that siliciureted hydrogen may occur in the ace- 
tylene, but, if it does, the amount is so small as cer- 
tainly to give no danger of spontaneous ignition. 

A sample of gas which appeared to give a considera- 
ble quantity of silica was burnt under such conditions 
as to allow of the silica being collected, and on estimat- 
ing the quantity forined it was found to correspond to 
0-01 per cent. of siliciureted hydrogen in the original 


gas. 

M. Gerard also carried out a number of extremely 
interesting experiments upon the products found in 
the residues left after treating the calcie carbide with 
water, and succeeded in extracting from them winute 
diamonds. The residues were, as far as possible, dis- 
solved in hydrochloric acid, and the insoluble portion 
separated by filtration and washing with water, and 
the metallic portions separated by sieving. The finer 
portions were collected in a filter paper, washed and 
dried, and were then heated with potash in a silver 
capsule, and the insoluble portion treated with aqua 
regia. After repeating this drastic treatment two or 
three times, the residue was put into a separating fun- 
nel containing a saturated solution of the double iod- 
ide of mercury and potassium, which has a density 
of 2°9, in which silicide of carbon will float, while 
graphite sinks. This silicide of carbon is then purified 
by being treated several times with concentrated, hy- 
drofluorie acid, and after washing is dried, while the 
graphite bodies are treated and separated with iodide 
of methylene, which has a density of 3°29. The sepa- 
ration of{diamondiferous bodies from the silicides of 
carbon is effected by a saturated solution of cadmium 
bromotungstate or iodide of barium and mercury. 

The labor entailed in the separation of this diamond- 
containing powder may be estimated, when it is 
stated that it was necessary to treat no less than be- 
tween 700 and 900 lb. of carbide in order to obtain 15°4 
grains of this material. 

The evidence upon which M. (ierard bases his as- 
sumption, that these minute crystals are in reality dia- 
monds formed at the intense temperature of the are, 
is that when they are burnt in oxygen they vield near- 
ly the dheevstionl volume of carbon dioxide. M. Mois- 
san has failed to find diamonds in the specimens of 
earbide he has examined, but this is probably due to 
the quantities worked with, being far smaller than 
those treated by M. Gerard. 


There is no more risk in the storage of calcic ca» 
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bide than there is in storing any other inert mate- 
rial, provided it is packed dry and warm in hermetically 
sealed drums, so as to render it impossible for it to 
come in contact with water or moist air. 

The real risk is in the removal or redistribution of 
the material, as, after opening a drum, it may not 
be again properly closed, and if the drum be left in 
this condition in the moist air of an ill-ventilated cel- 
lar, it is quite possible for a slow generation of gas to 
take place, and an explosive mixture to be formed by 
its accumulation. 

All carbide stores should be thoroughly ventilated 
and above ground, and when this is the case, all dan- 
ger is practically done away with. 

For the carriage of carbide it is important that not 
only should the drums be airtight, but that the 
should be of sufficient strength to resist the rough 

usage incidental to the handling of a heavy product, 
and where tins are used, they should always be pro- 
tected by an exterior wood case. 


A CURIOUS PROFESSION. 


THE profession of a “ lawyer model-maker ” is a curi- 
oas one. It is seldom that a lawyer passes from a law 
office to a carpenter shop, but such is the case in one 
instance in New York where a lawyer is now engaged 
in manufacturing models for his brother lawyers. In- 
stead of drawing up routine papers and serving notices 
upon witnesses and attempting to reverse the law of 
supply and demand, he has gone into a field where the 
demand was good and the supply was limited. The 
firm with which he has spent years of. his life is distin- 
guished Ifor its skill in defending actions brought to 
recover damages alleged to be caused by the careless- 
ness of some one or some one’s servants. Since we have 
the cable and trolley road, it is not to be wondered at 
that suits for damages are more numerous than they 
were formerly. Protection, therefore, from this modern 
species of fortune-hunting has become a business that. 
is summoning to its aid many arts and callings, and 
passenger-carriers are not the only patrons of this busi- 
ness of protection, which is a development of recent 
years. Owners of plants for the manufacture of prod- 
acts of all kinds are targets for inevitable damage 
suits in the event of trouble with power in any form. 
It is no new fact that the business of accident insur- 
ance is a considerable one, and that the insurance 
extends to tara immunity from liability for 
money damage 

The methoc of yroviding immunity is by contesting 
every claim, inch by inch, save those which can be set- 
tled much cheaper without taking the case into court. 
As the object lesson, says The Evening Post, from 
which we glean our particulars, is at the foundation 
of modern pedagogy, so the eyes as well as the 
ears of the modern juror must be appealed to in the 
process of bringing him toa verdict. Formerly a map 
or diagram, prepared by a city surveyor ora draftsman, 
showing the place of the accident, and indicating dis- 
tance and dimensions, was the limit of art in providing 
for trial. The leading authgrity in this country that can 
be cited in the support of the use pal pep tg to 
aid a jury in grasping the situation and to enable them 
to listen to evidence intelligently is nearly a dozen 

ears old. The object lesson method of trying cases 
rapidly grown in favor, and one may often see 
nowadays eminent jurists and astute cross-examiners 
pushing toy trolley cars up and down little -wooden 
tracks along the jury rail, or the counsel table, or 
mooring little canal boats to miniature wharves, hoist- 
ing and lowering little passenger elevators, operating 
derricks, or turning wheels of laundry mangles or 
other machines. The success of this method is shown 
by litigation which grew out of a boiler explosion, A 
jury gave one victim a verdict, while a few months 
ater a jury found for the defendant on the same set of 
facts, the difference between the two trials being in the 
use of models. 

_ The young man to whom we have referred has a 
complete oe poe shop, besides facilities for making 
models out of tin, and$he uses a two-roomed suite in an 
office building on Broadway. Here is also a dark room 
for the development of negatives of the spot where the 
accident occurred which he has photographed. He 
notes all the points regarding the availability of a 
model to a trial, and will turn out to order almost any- 
thing, from a tin model of an illuminating gas tank to 
a plaster cast of a broken femur. 


M. de Negri publishes, in the Giornale de Farmacia, 
the results of his investigation of the fixed oil of wheat. 
This, he says, is a limpid, colorless oil, without odor or 
flavor, which at 15° C. solidifies into a crystalline vel- 
lowish mass. It is soluble in ether, benzine, chloro- 
form, carbon disulphide, and in glacial acetic acid at 
from 1° C. to 65°C. It is also soluble in 30 parts of boil- 
ing alcohol, but insoluble in cold aleohol, even absolute. 
Caustic potash slowly saponifies it. Its color reactions 
are as follows: Heydenreich’s reagent: An orange 
yellow coloration, with violet strie. Brulle’s reagent : 
At first a clear rose, which quickly turns to a lively 
red. In the course of 24 hours it becomes solid. Bee- 
chi’s reagent: Brown. Schneider's reagent, like that 
of Baudoin, yields no result. Wheat oil rancidifies 
easily and quickly. When kept in a hermetically seal- 
ed flask fora year, it contained 43°86 per cent. of free 
acid, estimated as Oleic acid. 


It may not be generally known that camels were ever 
used in this country for carrying freight, but The San 
Francisco Call is authority for the statement that such 
is the case. It seems that many years ago great diffi- 
culty was experienced in transporting ore over a desert 
some 25 or 30 miles wide, near Virginia City, Nevada. 
Part of the route lay through a rocky region where 
vehicles could not be used. To solve the problem a 
herd of 30 camels was procured, 20 being brought from 
Asia Minor and the remainder obtained from the noted 
showman P. 'T. Barnum. It is said that these animals 
did the work successfully for several years, carrying 
two bags of ore, weighing from 300 to 500 pounds each, 
ataload. Eventually, railroad facilities were at hand 

and the camels were turned loose to shift for themselves. 
The last of the herd was recently killed and eaten by 
Indians near Yuma, Arizona. 
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